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PREFACE TO THIRD EDITION 


The third is^^uc of of «lna{^sis or Bool of Methods, v.hich arc 

the abbre-vmted names of this publication, is offered to the members of 
the Association of Official Agricultural Chemists and to the public wth a 
confidence that It will be as fa\orablj reteued as were the previous edi- 
tions That this book of methods as originally conceived and executed ful- 
fills the aims of its sponsors and meets the needs of a large group of official 
nnd control chemists is evidenced bj the continued and unexpected de- 
mand rv Inch exhausted — six months before this edition v, as ready for dis- 
tribution — tiic second edition of fixe thousand copies The functions of the 
book and the philosophy of the development of the methods ha\e been 
stated m the prefaces to former editions These prefaces are reprinted hero 
for reference purposes 

Although the arrangement is similar to that of the first and second 
editions, the changes, the rearrangements of data, and the additions and 
deletions are northy of mention The subject matter is broadl> grouped 
into tuo dinsion^ non-foods and foods The first division includes chap- 
ters on Soils, rertiUzcT*., Liming Materials Inscrticides, etc , thus bring- 
ing together related subjects, ^hilc the later chapters, devoted to foods, 
art arranged in alphabetical order, eg, Baking Ponders, Beverages, 
Beers, Coffee, Cereal Products, etc This permits of easj reference and 
better meets the needs of a laboratorj handbook Several independent 
chapters m former editions have been combined with chapters on related 
"ubjects, for example, the chapter on Vinegars has been combined nitli 
timt on Spiccs and Other Condiments and the chapter on Gchtino has 
been included under Meat and Meat Products Beers, Wines and Di*^- 
tilicd Liquors have been combined in one chapter The title reeding 
Stuffs lias been changed to Gram and Stock Feeds 
An c\ ulence of the progressive dev clopmcnt of the ork of the A 0 A C 
H tlie indu‘!ion of nen chapters on Caustic Poi'^ons, Naval Stores, Paints, 
Kadioactivitj, and Fpgs and Egg Products Chapter headings have been 
aligned to sucli subjects as Sewage, Fibers, Paper and Paper ^fatcnal'i, 
Nuts and Nut Products, etc , indicating now lines of work contf mplalcd 
b> the ae'ocialion Mo^t notable among the^o now subjects are Vita- 
miiies, Microcliemical Methods, and Ilaetcnologicai Methods The in- 
cfu‘'ion of tlie^c chaptrr headings, cspecialh the last-named, maj «‘ccm 
out of place, but the intere-vts of the agriculUiral chemist, have so iiroad 
ened m recent j cars that he finds it nccessarj to he professionallj equipped 



to deal effectively v,ith all those mattere ^vhlch come withm the purview 
of research and control chemists Therefore it has seemed ise to provide 
an arrangement to meet future needs Indeed, the concepts of the pro- 
fession of chemistrj, especiallj as they apply to activities of the official 
chemist, ha\ c of necessity been extended to include physics, microbiology, 
bactcnology, microscopj, enginoenng, public health, etc 

An inno\ ation in this edition is the placing of chapter numbers on each 
side of the page at the top and thi page number at the bottom This ar- 
rangement has facilitated editing by making it possible to include all 
cross references in the manuscript 

As heretofore, the methods are classified as official and tentative In 
addition, note is made of those tentatue methods which have receued 
first action as official Second favorable action bj the association is neces- 
sary, hone\er, before these methods arc finally adopted as official This 
classification is important to those tv ho use these methods to support ac- 
tion before the courts, since they are accredited by the Secretary of Agn- 
culturc in law enforcement work and arc also accepted bj the States in 
regulatory activities In this connection it should be understood that the 
methods given under each caption apply in general onI> to the materials 
mentioned therein 

That the third edition might not be unduly large owing to the volume 
of added material, and to make it possible to sell the book at the former 
price, the editors have resorted to abbreviations and contractions, and to 
certain forms of simplified spelling, as for example, cc for cubic centimeter, 
g for gram, soln for solution, temp for temperature, m p for melting 
point, c p for chemicalij pure, and the dements and common chemicals 
arc expressed bj S3 mbols or formulas, as Cl, Br, Zn, HCI, CaCl , Khln 04 , 
etc In refernng to the common acids and to ammonia the words "strong” 
and "concentrated” have been eliminated, it being understood that unless 
otherwise noted these reagents are the full strength product The letter 
"C” after degrees of temperature has been omitted, because unless othcr- 
w ISC stated all temperatures in this x olumc are expressed in degrees centi- 
grade All tables hav c been rccheckcd, new ones inserted, and many of the 
old tables hav e been reduced in sire when b3 so doing their usefulness was 
not impaired These changes have saved space equivalent to man3 pages 
of pnntcd matter 

^VIulo logicalh no part of Methods of Analysts, the editors, by a vote 
of the a«ociation, have included as an appendix the Definitions for Fer- 
tihzers 

The organization for the work of the third edition differed matcnall3 
from that of the first and second editions Upon the recommendation of 
U 1 ^ Doolittle, Clminnan of the Committee on Revnsion for both the first 
and second editions, the rxecutive Committee ordered the preparation 
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and printing m The Journal and m beparates of all changes that had been 
made in the methoth in any one year The purpose of this plan to 
facilitate the compilation of these changes at the time of reiision 
The Editorial Committee appointed b\ the association for the third 
edition consists of TS W Skinner, Chairman, f A LeCIerc, J W Sale, 
L E Warren, G G Frary and Manan E Lapp The cheerful and gener- 
ous help given to the committee by the \anous general referees, associate 
referees and former referees has made this revision possible Among those 
vrho dcBcrve special mention are the following S Mfend, C H Badger, 
E M Baiio-v,L H Bailey, R T B^lch, G L Bulnell V B Bonney, 
I B Clarke, P A Clifford, hi R Coe, J Davidson, 0 L Evenson, 
G S Fraps, W C Geagley , J I T Graham, \ E Grothsch, B G Hart- 
mann, A M Henry J T Keister, R H Kerr, J C Krantz, Jr C F 
Jablonski, G S Jamieson, C S Ladd, H A Lepper, W \ Linder, H C 
Ly'thgoe, Vv H Maclntire, I S hlcHarguc, R AI Mehunn, A R Merz, 
V E Munsey, E M Nelson, A E Paul, W H Ro*>s, G C Spencer, 
F P Vcitch, H J Wichmann, J B B ilson and 0 B Winter 
The work of the committee was organized by the selection of J A 
LeCIerc as administrative secretary and Manan F Lapp as assistant To 
the painstaking and diligent efforts of these two members of the Revision 
Committee special credit for the compilation and prompt i«sue of the 
1930 edition is due 

W W Skinnpr 
&crrctary, Association of Oj^cial 
Agricultural Chemists, and 
Chairman, Board of Editors 

Washington, D C 
December 31, 1930 


PRERACE TO SECOND EDITION 


The methods of the Association of OfRmI Agncultural Chemists are 
unique in several respects Ihey are the outgrowth of continual critical 
colLaboratnc tnal or test participated in by a large number of workers 
and undertaken m order to establish the accuracy of analytical results 
They arc subjected to a scrutiny of phra*'eologj to insure clarity, probably 
unequaled in dc^ eloping any similar methods They arc formulated solely 
hy rc'^pon^ible Federal and fcWtc ofRaalb acting together and thus are 
based on underlyang principles of equitv The association has always cn- 



couraged to the utmost the cooperation of representatn es of interested 
industries, but it has jealously reserved the final formulation of its meth- 
ods to official chemists Consequently, these methods ha\e attained an 
enviable position m the fields of activity occupying the attention of the 
association and are accepted as authontative in matters at issue before 
the courts, both Federal and State 

As a result of the collaborative investigations conducted under the ref- 
eree system, deletions, additions, and rcMsions in the methods are con- 
stantly being made From 1884 to 1894 the methods of analysis adopted 
by the association ^\ere published each year, with the secretary’s report 
of the proceedings of the annual meeting, as a bulletin of the Division of 
Chemistry of the United States Department of Agriculture In 1895 the 
methods, brought up to date to include the changes sanctioned by the 
1895 meeting, were printed as Division of Chemistry Bulletin 46, ^hich 
vas later revised to incorporate the changes subsequently made at the 
annual meetings up to 1899 The provisional methods for the analysis of 
foods, authorized by the 1901 meeting, were issued m 1902 as Bureau of 
Chemistry Bulletin 65 In 1907 the official and provisional methods as 
adopted by the association up to that time were printed as Bureau of 
Chemistry Bulletin 107, which was revised in 1908 From 1903 until 1912 
circulars giving the official changes m the methods were issued annually, 
soon after each meeting In 1920 the association published the methods 
of analysis, revised to November 1, 1919, m book form under the title 
“Official and Tentative Methods of Analysis of the Association of Official 
Agricultural Chemists ” 

This revision, authonzed in 1022, contains all the changes m methods 
adopted at the 1919, 1920, 1921, 1922, and 1923 meetings, as well as the 
polanmetnc methods for the determination of sucrose and the methods 
for the determination of moisture and ash in wheat flour adopted in 1924 

The general plan of the original book has been retained The cross- 
references, however, arc to page and section, not to chapter and section, 
and the following changes in the text have been made Twonew chapters, 
one on agncultural liming matcnals and one on gelatin, have been added , 
the chapter on water has been expanded to include brines and salts, the 
methods for sugar products formerly included in the chapters, Foods and 
Feeding Stuffs and Saccinnno Products, Imc been combined m a chapter 
entitled Sugars and Sugar Products, and the methods for stock feeds ha\ e 
been rearranged under the chapter heading Feeding Stuffs 

Tlic Committee on Editing Methods of Analysis of the association, 
consisting of R E Doolittle (chairman), G W Hoover, W II Maclntirc, 
A J Patten, B B Ro«s, and J M Sale, prepared this revision Miss 
Manan E Lapp, associate editor of The Journal gave the committee val- 
uable assistance and edited the manuscript Referees, associate referees, 
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and other members of the as'^ociation assisted in compihnR and cnticallv 
revie’fting the work 

W W Skinni n 
Secretary, Aswcutfton of Ojjtcinl 
AgnctiUnral Ckcrtmis 

January 1, 1925 


INTRODUCTION TO SECOND I5DITJON 


In the present publication, the tcchnic of nRiicnlinral iiniilyBis Ir 
brought up to date The most vaUnlde contrilnilton made to agricaHuro 
m the last fortj j c irshas been that of the slandardi/ation of the choiniral 
and physical methods of research m agncultiirf bj this nRROctatlori Tho 
importance of sound and accurate labor itor> methodR is not ro Idglily 
appreciated as it should lie Such methods are of Rupremo value not only 
to the agricultural worker, but also to all rc'cnrch workers m e\ ci y branch 
of science, and cspccnll) m chcmistr> A Btnking illustration of this iR 
seen mtho work on the nature and rchtivo weight of tho atom It is not 
appointed to every one to become n leathnR expert 1 hero ire many good 
artists but onlj a few masters There arc m inj notable workers in re- 
search, but onlj a few Cunes, Kamsa>s, Millikans, Ilutherfords, and 
Richards It is as much method and delicacy of manipulation as vision 
and initiative that make the master 
This rovnsion of methods improves the value of tho instruincnlH m the 
hands of the seeker of new facts and the explanation of new laws 

IIarv rv W Wir i v 


PREFACE TO FIRST I^DITION 


In prc'^cnting this revision of the olTiGial and lenlativ c rm 1 hod^ r l~- 
5 «is of the \''*ocntion of Official Agricultural ( hcmists, it {r ;v 'l*' 
to give a brief statement of the orgamration of llie i j » _ 
po«o, and the procedure bj which tin methods ar( adop^/-’ 

Mcmbcrehip in tlsc a^ociation is institutional and J/ ' j*- 
Departments of AgncuUure, the St uw itural ~ ^ 



mcnt Stafions, the Federal Department of Agriculture, and the Federal, 
State, and Cit> offices charged nith the enforcement of food, feed, drug, 
fertilizer, insecticide and fungicide control la^s 
The association t\as founded at Philadelphia, Pa , September 9, ISS*!, 
bj the follmving representatii c agncultural chemists of that time, the 
organization being the result of a senes of informal meetings held the im- 
mediately preceding j ears 

Prof H W Wilej, Chemist of the Department of Agnculture, Wash- 
mgton, D C 

Mr Clifford Richardson, Assistant Chemist of the Department of Agri- 
culture, Washington, D C 
Mr Philip E Chazal, State Chemist of Virginia 
Dr Chas W Dabne>, Jr , State Chemist of North Carolina 
Dr W J Gascojne, State Chemist of North Carolina 
Dr E H Jenkins, Connecticut Evpenment Station 
Prof John A Mjers, State Chemist of Missifcsippi 
Prof H C White, State Chemist of Georgia 
Mr C DcGhequier, Sccrctar> National Fertilizer Association 
Dr Schumann, Dr Lehmann, Mr Games and other& 

At the first meeting methods for the determination of ammonia, phos- 
phoric acid and potash in commercial fertilizers were adopted and work 
IS as begun for the perfection and adoption of methods for tin, entire range 
of agricultural chcmistrj Later the passage of food and drug and insecti- 
cide and fungicide control legislation by the States and bj the Federal 
Goaornment made it necessarj to extend the scope of the association’s 
actmties for rea’son that the association methods ncrc designated as the 
official methods for the enforcement of such legislation as well as for the 
control of feed^ and fertilizers bj the various states 
To attain the aims of the association for a set of accurate methods, a 
system was evolved b) which the methods in question are subjected to 
tijo most rigorous and painstaking scrutiny before thej can be adopted 
A “referee" is appointed for anj subject for w hich the association has not 
jet an official method or for a method which seems to require further 
investigation The referee conducts anaijscs according to the methods 
suggested for adoption in companson with methods alrcadj cstabh^ihod, 
obtaining the collaboration of as manj as pos'^iblc of the v\ orkers in that 
field In addition, a great deal of original research has been inaugurated 
on new methods This sjstcm developed logicallj until at the present 
time, in order to be adopted as "tentative," a method mu^it be recom- 
mended to the association bj the referee, and such recommendation is 
made onlj after the method has undergone a thorough collaborative and 
critical studj I urther, the special committee on methods inu*itapprovc 



the Tccominj^ndation and the method must be accepted by a vote of the 
issociation In order to become “official,” a method must be again ac- 
cepted at another annual meeting The recommendations of referees arc 
published in the reports of the proceedings of the association m the J onr- 
nal ofthf A’^socialion ofOjJiaal Agricultural Chemtst'i, so that all teniatue 
methods are made public before being adopted This permits considen- 
tion and criticism by chemists uho are not members of the association It 
IS immediately apparent that a method can be made official only after the 
most thorough series of tests not alone for accur icy, but for ease of opera- 
tion as u dl It mav be stated without resen ation that more elaborate and 
pamstaVing effort has been expended on this collection of analytical meth- 
ods than upon anj other set of similar methods m the field of chemical 
science 

The compilation and revision of the methods presented m this book ms 
made bj a committee of the association, con-isting of R E Doolittle 
(chairman), B L Hartwell, G W Hoover, A F Seeker (deceased), T P 
Street, and W A Withers Later, on the resignation of J P Street, 
A J Patten was appointed a member of the committee and the work of 
Tcvivion was continued 

A proUminar\ revision, antedating the rciision published m this book 
was printed in 1916 as supplementary parts to Volumes I and II of the 
of ike Association of Official AgncuUural Chemists In this pre- 
liminary revision the committee received important assistance from U L 
Emerson, F G Blanch, and N A Parkinson At that time the 'scheme of 
numbering the sections m each chapter was adopted in order to simphfj 
the system of cross-references 

In the preparation of the present revision J A MaoLaughhn rendert d 
valuable assistance Acknowlrdgmcnt is also made to the Library of the 
Department of Agriculture tor a'.sistance 

Throughout its work, it has been the aim of the committee not only to 
bring the methods up to date, but esp( cially to state the procedure w ith 
such lucidiij and m such detail as to mvke it possible for any trained 
cliemist to operate without being m doubt at an> time 

The work of the committee has been one of critical revision, compila- 
tion and editing The work of developing the methods was done by the 
various referees and their collaborators who have reported to the asso- 
cmtion at Us annual meetings during the last decade To them is due the 
credit for tlie subject matter of this book 

C L Alsberg 
Secretary of the Assonaiton of 
Official AgncuUural Chemists 


'^epUmlicT 17, 1920 



INTRODUCTION TO FIRST EDITION 


Bj Dk Haf'vii W WiLEi, Honorarj President of the Association of 
Official Agricultural Chemists 

In the present edition of the methods of analysis, official and tenta- 
tive, of the Association of Official Agricultural Chemists, the technic 
of inaliiical procedures has been revised to November 1, 1919 The 
monumental v\ork of the Association of Official Agricultural Chemists is 
not only well known m the profession in this countrj, but is recognized 
in all countries as being the last word in agricultural chemical technic 
The methods of determining the composition of agricultural products, 
as well as of all bodies related to agnculture, has been recognized also b> 
the courts of this country In case of judicial proceedings where different 
methods of analjsis have been cmplojcd, the court, in all cases where the 
question has arisen, has recognized the official methods as binding 

At the time of the organization of this body, referred to in the Preface, 
agncultural methods of research, from the chemical point of view, were 
evtreracly chaotic The progress of agricultural science which has marked 
Its history in the last third of a century could not have been maintained 
amid these chaotic conditions The methods adopted by the founders of 
this association for correcting this state of affairs have been shown by e\- 
pcricncc to be the best possible J can say that the improvement in agri- 
cultural chemical technic Ins almost kept pace wath the growth of the 
association 

Tlic gndual incorporation in the membership of tho association of 
those scientific men engaged m the control of foods and drugs has widened 
the scope without altering the purpose of the original founders Today 
wo find a body of scientific workere in agnculture and related subjects 
numbering quite half a thousand, w ho, by their activities and collabora- 
tion, hav c contnbutod to the pages of this v olumc, directly or indirectly 
The scientific knowledge of agnculture wluch has been venfied and ex- 
tended by thib a«socmtion now forms the foundation of all agncuHural 
improv ement 

The profession of agriculture is the fundamental industry of this coun- 
try C\ cryihing which strengthens the foundations of this industry bene- 
fits the country at large Our workers art not banded together for personal 
preferment, either m wages or i« authority They hav e united for the sole 
purpose of bcncfitting agnculture and thus increasing production They 
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physical point of \ lew This does not mean that the field is fully exploited 
The great unknown of tomorrotv doubtless holds in its secret embrace 
e\ en greater prospects for human betterment than the days which ha\ e 
alreadj passed This association stands readj and with expectant breath 
to receive the messages of tomorrow and translate them to the agncul , 
tural world 

Washington, D C , 

September 15, 1920 
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DEFINITIOX OF TEKMS AND EXPLANATORY 
NOTES 


(1) The term "water’ used in the methods means distilled water 

(2) The reagents listed below unless otherwi_c specified hare the approximate 
ivHgth stated and conform in puntr with the requirements of the United States 

•^la- 


SnUunc acid 
Hjdrochlonc acid 
\itne acid 
Fnmmg nitric acid 
Glacial acetic acid 
Hvdrohromic and 
Pho'sphotic and 
Ammonium hvdroxide 


Specific grantN 1 S4 
Specific grantr 1 1S4 
Specific grantr 1 42 
Specific grant\ 1 50 
Specific gTant> 1 04S (25®) 
Specific grantr 1 3S 
So per cent strength by weight 
Specific g^av^t^ 0 90 


(3) Ail other reagents and te«t solutions unle'S otherwise described in the test, 
onform to the requirements of the United States Pharmacopoeia or of the Vroer- 
an Chemical Societv When the anhydrous salt la intended it is «o stated, other- 
ise the salt refened to is the crrstallired product 

(4) In the erpresnons (1—2) (5+-4) etc , used in connection with the name of 
re&gest tb^ first numeral indicates the volume of the reagent u.ed and the second 

indicates the rolume of water Forexample h3droch!oncacid(l-f2) means 
reagent prepared by mixing one rolume of hydrochloric acid with two volumes of 
ater When one of the reagents is a solid the expression means parts hr weight, 
ne firrtnumers! representing the sobd reagent and the second numeral the water 

(5) In making up solutions of definite percentage it is understood that i grama 
M substance is dissolved in water and made up to 100 cc Although not theoretically 

this procedure will not result m any appreciable error in any of the methods 
vd in this booh 

(6) For the sake of simplicity the abbreviations Cl and I instead of CU and I* ore 
ised for chlorine and iodine Simflar abbrei>iattons hare been u«ed m other cases 

(7) Recommendations to delete certain official methods were approved b> the 
<’iatiou at the 1930 meeting and first action for the deletion of such methods was 

taken Before the methods are finally deleted, however a second action must be 
, Jh« text of such methods is not pnnted in this edition but maj be found m 
‘be -nd (1925) edition of Meihoda of Analysis All official methods thus approved 
for deletion are marked with an asterisk unless a fuller explanatory note is given in 
ecttonvnth the method 

(8) ^ calculations are based on the table of international atomic weights, 
Table I, under XLII 

fp) The table for the conver'ion of specific gravitv at 20/4“ into alcohol is given 
m Methods of Analysts AO AC 1925 pape4t>4 Action will be taken at the 1931 
meeting of the association to make 15 uG/lo 56’ 20/20* and 25/2o official m pKce 
9^20/4“ Wherever directions are given to del ermine specific graMt3 at 20/4* it is 
advisabte to use the temperatures given above Tables for the conversion of specific 
pfavity into alcohol at these temperatures are given in this edition 
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ilETBODB OF ANALTSrS 


(NH,),00,, dry, heat to dull redness to expel the NH, salts, cool 
weigh Report the percentage losa m weight as organic matter 


m a desiccator, and 


CARBONATE CARBON 

® APPAKATNS 

Quadrupheate shaking apparatus for etoltUion of carbonate carbon in soils of high or 
apparatus (Figs 1 and 2) consists of a horizontal holder 
(H) 21 inches long, } inch thick, and IJ inches wide, having properly spaced slots 



PIO 1 -^UADRUPr ICATE SRARIHG APPARATUS FOR DETERMINATION OF 
CARBONATE CARBON IN SOILS 


made to fit loosely tlie neck of a 300 cc Erlenmcyer flask taking a No C rubber 
stopper The holder (//) is suspended horizontally from a bar b> means of brass 
strips 1| inches wide and 24 inches long The common intake for purification of the 
incoming air leads from a tube about 25 inches long 

This tube stands upright, extending thru a rubber stopper in a I liter Erlenmej er 
flask, and to prevent the mechanical carrying over of any of the purifying NaOII it 
has inserted m the top a large N distillation bulb 

The driving iiheel (J) is } inch thick and 7 inches in diameter The eccentric at 
tached to its face is J inch m thickness and 2 inches in diameter This eccentric is 
grooved to permit free rotation of the driving shaft, which is fastened to the end of 
the bolder (IT) by means of a binding post Power for agitation is supplied by the 
motor (7), a sewing machine, or small desk fan motor If the motor available has no 
rheostat, its speed can he easily controlled by a battery of 4 lamps The motor is 
hinged upright on the support so that the pulley will rest upon the edge of the driv 
ing wheel To reduce noise the pulley of the motor is inserted into a rubber stopper 
Or the driving wheel (J) may be mode to carry a belt that is driven by the pulley 
of a small motor 

The absorption towers (D) are at least 25 inches high and 1 inch in diameter They 
contain alternating pockets of solid gla*8 rods and small glass beads resting upon an 
inverted test tube 2} inches long The rubber connection on the intake cock of the 
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METHODS OP AKAMSIS 


Method III — rurnac6 Comhustion Method^ 

S APPABATCrS 

(a) Oxygen cylinder — With pres*»ure regulating vah e 

(b) Electric combustion furnace — Withrheoatat, and with J x 24 inch fused silica 
tube containing an 8 inch looselj packed core of platinized a<tbestos (CuO may be 
used if a temp of 950® is not exceeded ) 

(c) Purification and absorption tram — Place 2 scrubber bottles containing a 10% 
soln of KOH, followed by an Hg -vahe between the 0 supply and the intake end of 
the furnace Provide an asbestos-filled Cu coil with handle as an insulating plug on 
the intake end of the combustion tube, also use an asbestos plug to insulate the rub- 
ber stopper at the outlet end ot the combustion tube The outcoming current is dried 
and purified by an HaSO* scrubber, a tube containing 40 mesh granulated Zn and a 
tube of PjOsi or equivalent drying material in order The drjing tube is connected 
with a Nesbit absorption bulb filled with alternate layers of glass wool and ascante 
The Nesbit tube is protected against moisture and back pressure at its outlet by a 
Fisher bubble counter containing concentrated HjSOi 

9 DETEUMWATION 

Bnng the furnace to a temp of 900-950 Connect the tram and sweep out the 
apparatus by an adjusted flow of 0 Weigh the Nesbit tube against a counterpoise 
Replace the Nesbit tube in the train and introduce w'ell within the heated zone an 
alundum boat containing a 2 g charge of soil admixed w ith 2 got finely divided CuO 
Close the intake and open the Nesbit bulb When no further flow of gas passes thru 
the absorption train, connect with suction, adm t a flow of 0 and aspirate for SO 
mm Close the Nesbit tube, disconnect, and weigh against the counterpoise Correct 
the total evolution of COj for the carbonate CO* (determined as 6 or 7) and report 
as organic C, or COi There should be no carbonates m tbe re«idue in the case of 
acid, calcareous or dolomitic sods Unleacbcd alkali soils should be corrected for the 
original and any residual COj 

ORGANIC CARBON 
11 el Oxidation Method 

10 BCAOENTS 

(a) Oxidizing soln — Dissol\ e 85 g of CrO* in 100 cc of H|0 and make to 250 cc 
with S5% HjPOi 

(b) Acid soln — Mixequal volumes of 85% HiPO«and boiled concentrated HjSOi 

11 DETERMINATION 

Introduce 1-5 g of soil, depending upon the organic matter content, into each of 
the four 300 cc Pyrex Erlenmej er flasks, S In addition, insert a glass bulb of about 
1} inches diameter between the Erlenmever flasks and the absorption towers and 
bend the tube leading from this bulb into the Erlenmej er flask so as to permit the 
return of the condensed H,0 along the side of the flask In order to guard against the 
mechanical aspiration of the liberating acids place an empty absorbent bead filled 
tower between each glass bulb and the tower that contains the hjdroxide absorbent 
Free the apparatus of atmospheric CO* and then introduce into each absorption 
tower 2o or 50 cc of 0 5 A NaOH or KOH Applj suction of 5 inches and run into 
each Erlenmej er flask 10 cc of the oxiduing soln Then add 2">- 10 cc of the acid mix 

4 



SOILS — TENTATlvr 


I 


turc Gentlj agitate the Basks and place a low flame under each Continue the gentle 
agitation and heating for 30 mm after the mixture begins to boil 

At the pnd of the agitation and a’^piration, release the suction and wash the ab 
Botbent mto a oOO cc flask Precipitate the NaiCOj or KjCOj bj adding 10 cc of a 
neutral aqueous soln of BaClj (250 g of BaClj 2HjO per liter) Dilute to volume and 
permit the precipitate of BaCOi to settle 4 hours Pipet an ahquot of 200 cc and ti- 
trate the residual hidroxide vath 0 ^ \ acid, using phenolphthalem indicator and 
sphUmg drops bj the use of a stirring rod near the end of the titration 
Residual hydroxide m terms of 0 6 ^ alkali minus the 0 5 N NaOH ongmallj 
used « thp COj present m the sample Total CO , as determined under 6 ®» percentage 
of carbonate C or GO* derived from the oxidation of the organic material 

TOTAL OTtROCEJi 

12 (running Ilthbard ^feikod 

Digest 10 g of soil in a 500 cc Kjeldahl boihog flask nith 30-40 cc of concentrated 
HiSO< and approximately 10 g of salt mixture composed of 10 parts of K SO* or 
annhy drous Na SOi 1 part of FeSO* and { part of CuSO* Continue the digestion 
until the mixture is colorless or nearly so After cooling, dilute the contends of the 
fia^k uith HjO add an excess of an approximately 4o% NaOH solo connect with 
the condenser and distil 150 ec into standard acid as directed under II, 19 The dis 
tillation may be earned out m the digestion flask or, if preferred the solo mat be 
tran'derred to a C u flask Titrate the excess ot acid with 0 I V or N/ 14 alkali using 
methyl red or cochineal indicator Report as percentage of N 

13 Kjeldahl Afethod 

Proceed as directed under 12, using 0 7 g of HgO or 0 G5 g of Ilg instead of the 
salt mixture Mix immediately and heat over a low flame, gradually inerea mg the 
heat Continue tho digestion until the mixture is colorless or nearly so After cooling 
dilutf the contents of the flask add 25 cc of sulfide or thiosulfate soln [II, 17 fh)) 
and an excess of tho NaOH soln, and proceed with thf di^illation and titration as 
directed under 11, 19 Report as percentage of N 

SODIUM CARBONATE FUSION* 

14 it/e(5od / 

Thoroiy mix on glared paper 5 g of soil ground to an impalpable ponder, iiith 25 
g of Na CO» and transfer carefully to a 100 cc Pt or Ni crucible Cover, heat at low 
redness until fusion begins then increase the heat until a clear, quiet fusion results, 
finally, gi\e full heat of a Mektr burner for 20 mm hanng the flame oblique to in 
sure good oxidation Pour the fusion into a large Pt dish set in a atcr Place the cru 
dible and cov er in a « id** 400 cc beaker Cover w ith water transfer the fu«ed lump 
from the 1 1 dish to the btaker and nose the dish into the beaker with HOI (1 4-91 
Vdd SO cc of HCI to the contents of the beaker, coxer and keep on a steam bath 
until the fused mass has disintegrated Transfer the mixture to the Pt dish and 
evaporate to drync‘,s on a steam bath 

15 Method II 
Proceed as directed under 27 

SlUCA 

Take Up the re«idue from 14 or IS m HCI (14-9) and filter the mixture so obtained 
(a 0 cm Bdchner funnel with suction may be used adi antageouslv) W ash uith hot 



I METHODS OP ANALYSIS 

HjO containing 6 cc of HCl per liter Collect the filtrate and washings in a dish, 
preferably a casserole, and dehydrate on a steam bath until the SiOj assumes a crys 
talline appearance Moisten with HCl and repeat the dehydration for 2 hours Add 
5 cc of HCl and 100 cc of hot H O Mix thoroly, filter, and wash Add the residue 
to the mam portion of SiOj obtained from the first filtration Make up the combined 
filtrate and nashings to 500 cc at 20* and save for subsequent determinations Place 
the two SiOj residues i\ith filters in a porcelain crucible Moisten ivith a saturated 
NHiNOj soln Ignite with low heat at first to burn off filter paper and then with a 
strong flame, preferablj a blast lamp, to constant weight, cool in a desiccator, and 
weigh Report as percentage of SiO* 

17 OXIDES OF IRON ALUMINITM MANGANESE, PHOSPHORUS AND TITANIUM 

To a 100 or 200 cc aliquot of the soln from 16, according to the probable quantity 
of Fe and Ca present, add NHiOH (1+1) dropwise until the precipitate formed 
requires several seconds to dissohe, thus leaving the soln famtlj acid Add 0 5 g of 
solid NH4 persulfate, heat nearly to the boiling point, and add sufficient NHiOH 
(1+1) to precipitate all Fc, Al, etc Allow the mixture to boil in a covered beaker 
for about 1 mm , remove, and if no NHj is given off (as detected by smelling), again 
add NH4OH dropwise until it can be detected Do not allow the precipitate to 
settle, but stir and pour on the filter Wash immediately with hot 2 5% NIIiNOj 
soln, playing a fine jet around the edge of the precipitate, thus cutting it free from 
the paper m order to insure rapid filtration Wash the precipitate several times 
Transfer the paper and the precipitate to the original beaker Add 5 cc of HCl, 
macerate quickly, add 50 cc of HtO. and heat (This procedure insures that the 
paper will not be carried to the gel state ) Reprecipitate the oxides with NH* per 
sulfate and dilute NH«OH as directed above, filter, and wash until free from 
chlorides with hot 2 5 % NH4NO1 soln Reserve the filtrate and washings from both 
the first and second prccipitatioasfor the determination of Ca and Mg 

Dry the precipitate, remove from the filter, and ignite in a Pt crucible over a 
Bunoen fiamc, incinerating the filter separately, and add the residue to the prectpi 
tate Then ignite to bright redness, cool in a desiccator, and weigh as FejOi, AhOi, 
MojOi TiOj, and PsOi 

To this residue add KIISO4, or KiSjOr, and heat at low temp until the precipi 
tate is completely disintegrated, cool quickly and transfer to a flask containing 100 
cc of HjSOi (1+3) Dissolve the melt, reduce with Zn, cool, and determine Fe by 
titration with 0 2 N KMnOi soln (cf XXXVII, 58 ) Report as percentage of FejO, 

Or, in lieu of the above fusion, evaporate 50 or 100 cc of the soln from 16 after the 
addition of 10 cc of HjSO, until all HCl is expelled Dilute with lIjO, reduce with 
Zn, and determine the Fe by titration with 0 2 W KMnOi solo 

Evaporate 50-100 cc of the soln from 16 after the addition of 10 cc of HNOi Re 
peat the addition of HNO* and evaporation to insure expulsion of all IICI From 
this point proceed as directed under XXXVII, 75 Subtract the sum of the oxides of 
Fe, Mn, and P (determined separately as directed m 29 or 30) from the weight of 
the combined oxides of Fe, Al Mn, P, and Ti, determined as directed above Report 
the remainder as oxides of Al and Ti 

18 CALCIUM 

Concentrate the combined filtrates and washings from 17 to about 60 cc, make 
slightly alkaline mth NHiOH (l+I), and add, while still hot saturated Nlfi 
oxalate soln dropwise as long as any precipitate is produced and then an excess 
sufficient to convert the Mg salts aUo into oxalate Heat to boiling allow to stand 
3 hours or longer decant the clear soln thru a filter, pour 16-20 cc of liot IfiO on the 
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I METHODS OF ANALYSIS 

23 DETERMIVATIOH 

Treat 1 g of 100 mesh soil mth 5 cc of HF and 5 cc of HiS 04 (l+l) Evaporate 
to drjne'S, ignite, and fuse the re«>idue with KHSO« Repeat the addition of HF 
until all silicates are decomposed Dissolve id HjO, add HNOj and evaporate to 
drj ness Again dissolve in H*0, add 25 cc of HNO* (1 +2), then add about 0 5 g of 
Na bismuthate, and heat until the permanganate color disappears From this point 
proceed os directed under XXXVII, 75, beginning with ‘ Add a few drops of a 
sola of NHi or Na bisulHte to clear the solo ’ Report as percentage of mangano 
manganic oxide (MmOO 


Method IP 

24 REAGENTS 

(a) Sitlfurxc acid soln — (1 + 1) 

(b) Potassium bisnlfate — Mn free and finely pulverized 

(c) Standard manganous sulfate soln — Dissolve 0 2877 g of pure KMnO< m about 
100 cc of HjO, acidify the soln mth H,SO< (1+1), and slowly heat to boiling Add 
slowly a sufEcient quantity of a 10% oxabc acid soln to discharge the color Cool, 
and dilute to 1 liter l cc of this soln —0 1 mg of Mn 

(d) Potassium periodate 

25 DETERMINATION 

eigh 0 5-6 0 g of finelj pulverized air dried soil into a 50 cc SiO* or Pt crucible 
Add to the eoil approximately 2} times its weight of finely powdered, Mn free 
IvHSOi and mix thorol> Place the lid on the crucible and heat gently over a Bun 
sen burner about 5 mm , increase the heat gradually until the crucible and lid arc 
red hot, being careful not to allow the contents of the crucible to froth over Con 
tinue to heat for about 20 min or until the frothing has ceased and the contents are 
in a quiet molten condition \\ ithdraw the flame from beneath the crucible, remove 
the lid, and rotate the crucible m a honzontal position to spread the molten contents 
0 % cr the inner w alls to expedite cooling When the crucible is no longer red, immcr'^e 
it in about 25 cc of HiSO, (1 +1) in » 250 cc beaker and digest on a hot water bath 
until the contents of the crucible disintegrate and dissolve Carefullj rinse the 
crucible and lid with hot HjO and dilute the sola to about 100 cc Filter, and W’ash 
the insoluble residue 

Discard the insoluble residue if it has a uniform white color, if it is colored by 
undecomposed particles of minerals ignite and expel the SiO, with HF and HjSOi 
Fuse the rc^due with KHSO, digest in dilute HiSOi and add the soln to the 
filtrate from the fusion 

Make the soln to a definite volume, lake an aliquot for the determination, and 
add about 0 Oo g of I\ penodate to the aliquot Boil the soln until the characteriatic 
purplish permanganic acid color develops, heat on a hot w ater bath for an hour, and 
set aside to cool If the color is deep purple, dilute the soln to a definite volume 
Remote an aliquot and match against a standard RIn soln in Vesslcr jars or in a 
colorimeter Compute the results as percentage of Mn or MnjO« (A scries of Mn 
standard solns are prepared from reagent (c) by removing aliquots of the MnS04 
Boln ond developing the Mn color with K periodate in the same waj os the soln of 
the sample 

26 IODINE* 

\\eigh 50 g of air*dncd soil into a quartz boat and introduce into the quartz 
combustion tube of an electric furnace Attach 3 absorption bottles containing thin 
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I MFTKODS OF ANALYSIS 

BaCli solo, and allow to stand o\ crnight Filter on a dense filter paper, place paper 
in a Pt crucible, and ignite in an electric furnace Cool in a desiccator, and weigh as 
BaSO< To insure against possible inclusion of SiOj, add 2 drops of HF and 1 drop 
of HjSOi (1+1), heat carefully, rcignitc, and weigh Report as percentage of S or 
SOj 


PHOSPBORDS 

29 Sodium Peroxide Method 

Place 10 g of NajOj in an iron or porcelain crucible and thoroly mix nith it 5 g 
of the soil prepared as directed under 2(b) If the soil has very little organic matter, 
add a little starch to hasten the action Heat the mixture carefullj by applying the 
flame of a Bunsen burner directly upon the surface of the charge and the sides of 
the crucible until the action starts Cover the crucible until reaction is over and keep 
at a Io« red heat for 30 min Do not allow fusion to take place By means of a large 
funnel and a stream of hot HiO transfer the charge to a 500 cc volumetric flask, 
acidifj with IICI and boil Cool, and make up to the mark (If the action has taken 
place properly, there should be no particles of undecomposed sod in the bottom of 
the flask ) Allow the SiOj to settle and draw off 200 cc of the clear soln 

Or, in lieu of the above, oxidize 5-10 g of the material and disintegrate the melt 
as directed under 27 Acidify with HCl, dilute to 500 cc, and withdraw a 200 cc 
aliquot 

Precipitate the Fe Al, and P uUh NH^OH (I+l), filter, wash several times with 
hot HiO, return the precipitate to the beaker, and dissolve it m hot HCl (1+4), 
pouring the acid upon the filter to dissolve any precipitate remaining Evaporate 
the soln and washings to complete dr>ness on a water bath Take up with HNOi 
(1 +4) heating if nccessarv and filter to remove SiOi Evaporate the filtrate and 
vashings to about 10 cc and add 2 cc of HNOt Neutralize the excess of acid iiith 
NHiOH (1+1) and then add HNOt until the soln becomes clea**, avoiding an 
excels of the acid Heat to 40-60® m a water bath, add 15 cc of molybdate oln 
[11, 5(a)] and keep at this temp for 1-2 hours Let stand overnight filter, and 
flash free from acid with cold HjO Transfer the filter to a beaker and dissolve in 
standard NaOH or KOII (1 cc =0 5 mg of PiO*) Titrate the excess of alkali u ith 
standard HhiO], using pheaolpbtbalcin indicator Or, after adding the 15 cc of 
molybdate soln, ollow to stand 3 hours at a temp not above CO®, filter on a small 
filter or on a Gooch crucible, ond wash with cold HjO until two fillings of the filter 
do not greatly ditninish the color produced mth pbcnolphthalein by 1 drop of stand 
ard alkali Return the filler and precipitate to the same beaker used for prccipitat 
ing the phosphomolybdate dissolve the yellow precipitate in standard NaOH or 
KOH (1 cc**0 5 mg of P*0»), add a few drops of phcnolphthalem indicator and 
titrate the excess of alkali with standard lINOi Report as percentage of PiO* 

30 Mitgntsxum titrate Method 

Place 5 K of soil, prciiarcd as directed under 2Cb), in a porcelain dish Moisten 
with 6-7 cc of Mg{NOj)j soln |H, 5(e)J Drj on a water bath and burn off the or 
game matter at lofl redness Cool and add 10 cc of lIjO, 10 cc of HCl, and 5 cc of 
UNO, Cover the dish and digest the contents for 2 hours on a water bath, stirring 
2 or 3 times during the digestion Dilute to 2o0 cc mix well and filler thru a drj 
folded filter pouring back thru the filter until the filtrate is clear Place an aliquot 
corrc'ponding to 2 or It; at the sod depending upon the quanliD uf P present in » 
bard glvss beaker or porcelain dish and evaporate to dr^ ness on a water bath Take 
up nilb HNt >4 {1 +4), again evaporate to drynes'*, and heat for 1 hour at 110-1 JO 
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Again take up with tho dilute HNOt and filter Iletiuf'c the combined volume of fil 
trates and nasbmgs to 30-40 cc Make alkaline with \n4OII (1 +1). and dissolve 
the precipitate uilh HNOj using a alight excess Add gradually with vigorous 
agitation li cc of rooljhdatc eoln ((II» 5(a)l Keep tho sole at 40-50 for on hour 
and then let stand overnight at room temp TiUcr, and wash ncH nith cold HjO 
Return filter and precipitate to the same flask and determine P volumetricallj as 
directed under 29 Report as percentage of P Oj 
JI POTASSIUM A«0 SOMUM '• OR POTASSIUM ONLY 

Triturate gcntlj 0 5 or 1 g of the finely ground soil with X g of dry Mf^Cl m a 
smooth mortar, add 8 parts of CaCO,, and mix mtimatelj Transfer the mixture to 
a Pt crucible nosing the mortar with a little CaCOj Heat the crucible gradusllj 
until fumes of IvH* salts no longer appear and the lower i of the crucible is brought 
to a red heat Maintain thia temp 40-60 rom The temp should be sufficient to 
keep the CaCb formed bj the reaction of NH^CJ with CaCOj in a state of fusion 
{The mass docs not become liquid becaus«* the fused CaCU is absorbed bj the large 
quantitiv of CaCOj present If the silicate is fused b> the application of too strong 
heat, diMntcgration of the mass at the end of the operation with HjO cannot be 
effected Moreover, too high a temp causes volatilization of alkali chbridca The 
mass contracts m volume during the ignition and la usuallj etsiU detached from the 
crucible ) Transfer the fused mass to a porcelain dish slake w ith hot H<0 and grind 
thorolj with an agate pestle After washing 5 times b> decantation with hot HjO, 
transfer to a filter and wash well (300 cc of wash water is sufficient) To the filtrate 
add sufficient (lSH4)jCOj sola to prei ipitatc the Ca and an> Mg present Allow to 
settle, decant the supernatant liquid into a porcelain dish, and concentrate b} evap^ 
oration, finallj transf erring the precipitate to the dish TV hen the volume is rt 
duced to about 30 cc add a little (NllOiCOjand Nn«OH,heat, filter into a porcelain 
dish, evaporate the filtrate to drjness on a water bath, and expel NH4 “alts b> 
ignition or evaporate wuh 10 cc of HNOj followed by 2 evaporations with 10 ec 
of HCl 

If K alone is to be determined proceed from this point as directed under 11, 
43(a), beginning with “Dissolve the residue in hot H 0 Report as percentage of 
K,0 

If both K and Na are to be determined dissolve the residual alkali chlorides m 
0-5ccofHj0 ahttle black or brown ftoceulent matter usuallj remains undi solved, 
and the soln maj also contain traces of Ca Add 2-3 drops of the (NIRIiCOj soln 
and ISH4OII, warm and filter thru a small filter into a weighed Ft dish Evap 
oralt to dryness on a water bath carefully heat the residual alkali chlorides to 
incipient fusion, cool, and weigh as Na and K chlorides Dissolve the combined 
chlorides in 30 cc of H,0, add 1 & cc of PtCU soln (II, 4l(b)J ev aporate to a sinipy 
consistency and add 15 cv. of 2 25 A acidulated alcohol (prepared bj pas'ung Hcl 
gas into n mixture of 2000 cc of alcohol and 152 cc of HCl) Filter thru an 
asbe«tos Gooch and wash with the acidulated alcohol and then with 80% af 
cohol Dry the Gooch for one hoor in an dectnc oven and then weigh Dinsohctit 
potassium plalinic chIo-i<*r- mth hot 11*0, wash with ^0 ? alcohol and again pj — 
in a drying o\ en fo** an hour Cool in a dc'^iccator w eigh and calculate to iC^- 
Calculai> to KCl and d^uct from the weight of combined Ka- and Iv-c£^ r t’' 
oVa-oi NaC’ Ca'''*da{eand report the revolt as percentage of Na 0 



I 


METHODS Oi \NALTS1S 


prepared as directed under 2(a), on the filter paper With a horn spoon or clean 
spatula press the soil don n firmlj against the paper and add enough HjO (tested and 
found neutral) to saturate the soil Cover the dishes allow to stand for 30 mm , and 
then note the color of the test paper A check Petn dish containing neutral htmus 
paper and filter paper, moistened with the same HjO, is allowed to stand under the 
same conditions The filter paper gnes a uniform background and evenness of con 
tact 

RE CnON VALUES 
33 determination'^ 

Use either the colorimetric or electrometric method, as found convenient Deter- 
mine the reaction values on fresh moist samples, using a soil to-water ratio of 1 5, 
nith intermittent agitation for 30 mtn 

method op statement 

For simplicitj and ease of interpretation use a dual sjstem of statement, giving 
both pH values and their equivalents in arithmetrjcallj related numbers in paren 
theses, as tabulated belou 


OK pB 

spEcirre ACiDirr 

or pH 

BTSeme ALXALINITT 

VtlOTB 

Oft UrOROOBH tOB 

ritVES 

OB HTDSOXTlr-ION 


cohctynuTtons 


ooKcriiTnATtasa 

7 0 

0 0 

7 0 

0 0 

0 9 

0 6 

7 1 

0 5 

6 8 

1 0 

7 2 

1 0 

6 7 

1 5 

7 3 

1 5 

0 0 

2 

7 4 

2 

C 5 

3 

7 5 

3 

0 4 

4 

7 6 

4 

6 3 

5 

7 7 

5 

6 2 

6 

7 8 

0 

0 1 

8 

7 9 

8 

6 0 

10 

8 0 

10 

5 9 

12 5 

8 1 

12 5 

5 S 

16 

8 2 

16 

5 7 

20 

8 3 

20 

5 6 

25 

8 4 

25 

5 5 

31 5 

8 5 

31 5 

5 4 

40 

8 6 

40 

5 3 

50 

8 7 

50 

5 2 

03 

8 8 

03 

6 1 

SO 

S 0 

SO 

5 0 

100 

9 0 

100 

4 0 

125 

9 1 

125 

4 S 

100 

9 2 

160 

4 7 

200 

9 3 

200 

4 0 

250 

0 4 

250 

4 5 

315 

9 5 

315 


NITRATE WITROGEN 



Place 100 g of the air dried sod prepared as directed under 2(a), and COO cc of 
HtO in a suitable container, and agitate for 5 mm Add 1 g of CaO or 2 g of precipi 
tated CaCOj agitate thorolj allow to stand 10-20 mm and filter, making sure 
that a clear filtrate is obtained If the filtrate contains 6 parts of Cl per million or 
less proceed as directed under XXXVII, 17, using 2o cc of the filtrate, if it contains 
more than G parts of Cl per million, proceed as directed under XXXVII, 19, using 
25 cc or a quantity that will contain not to exceed 0 I mg of N in the form of 
nitrate Report as percentage of nitrate I* 
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35 ALKALI SALTS 

To 100 K of soil m a oOO cc bottle, add 250 cc of IIiO Stopper shake thorolj , and 
allow to stand overnight Filter thru a Pasteur Cliamberland filter Evaporate 50 cc 
of thefiltratetodr\ncssmaPtdish on a steam bath, ignite at a low red heat to drive 
off organic matter, cool in a desiccator, and w cigh for total salts DissoU c the residue 
in the Pt dish in lO-l'i cc of hot IIjO, transfer to a 50 cc volumetric fiask, cool, and 
dilute to the mark 

For determination of Cl titrate an aliquot of 10 cc against 0 I A AgNOj soln 
Calculate and report the result as percentage of NaCl 

For determination of alkali carbonate, titrate an aliquot of 10 cc against 0 1 A 
HCl Calculate and report the result as percentage of NajCO* 

Determine sulfates bj difference If much g>psum is present, filter the soln of the 
salts in hot HjO thru a small filter, weigh the gvpsum separatcl) , and subtract the 
amount from the total amount of sulfates 
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METHODS OP ANALYSIS 


Volntnelric Method — Official 

8 REAGENTS 

(a) Molybdate soln — To 100 cc of molybdate soln, prepared as directed under 
5(a), add 5 cc of HNOj Filter this soln immediately before using 

(b) Standard sodium or potassium hydroxide soln ■ — Dilute 323 81 cc of N alkali 
free from carbonates, to 1 liter, 100 cc of the soln should neutralize 32 38 cc of N 
acid, 1 cc = 1 rag or 1 % of P*Oj on a basis of 0 1 g of substance 

(t) Stnndord acid soln — Prepare a soln of HCl or of HNOj corresponding to the 
strength of (fa), or to i of this strength, and standardize by titration against that 
soln, using the phenolphthalein indicator 

(d) Phenolphthalein indicator — DissoKe 1 g of phenolphthalein in 100 cc of al- 
cohol, 95 %b} \olume 

9 rREPAR^TION OP SOLUTION 

Treat 2 g of the sample as directed under 6(a), (b), (c) or (d), preferably (a) when 
these acids arc a suitable solvent, and dilute to 200 cc with. HiO 


10 DETERMINATION* 

(a) For percentages up to 6 use an aliquot corresponding to 0 4 g of substance 
for percentages between 5 and 20 u<e an aliquot corresponding to 0 2 g of substance, 
and for percentages abo>e 20 use an aliquot corresponding to 0 I g of substance 
Add &-10 ce of HNOj, depending on the method of soln (or the equivalent m NHi 
NOi), add NHiOH until the precipitate that forms dissolves but slowly on stirring 
Yigotouslj , dilute to 75-100 cc, and adjust to a temp of 25-30* For percentages be 
low 5, add 20-25 cc of the freshly filtered molybdate soln, for percentages botnceo 
5 and 20 add 30-35 cc of the molybdate soln, and for percentages greater than 20 
add sufficient moljbdate soln to insure complete precipitation Place the soln in 
a shaking or stimng apparatus and shake or stir for 30 mm at room temp , decant 
at once thru a filter, and wash the precipitate twice by decantation aith 25-30 cc 
portions of IIjO, agitating thorolj and alloning to settle, then transfer the precipi- 
tate to the filter and wash with cold HjO until the filtrate from 2 fillings of the filter 
yields a pink color upon the additiou of phenolphthalein and 1 drop of the standard 
alkali Transfer the precipitate and filter to the beaker or precipitating -vessel, 
dissolve the precipitate lo a small excess of the standard alkali, add a few drops of 
phenolphthalein indicator, and titrate with the standard acid 

(b) ^ ol applicable in the presence of sulfates — Proceed as directed under (a) to the 
point where the soln is diluted to 75-100 cc Then heat in a water bath to 15-50®, 
add the molybdate soln at the rate of 75 cc for each decigram of PjOi present, 
allow the mixture to remain in the bath, stimng occasionally for 30 min , decant at 
once thru a filter, wash, and titrate as directed under (a) 


TVATER SOLUBLE PJIOSPHORIC ACID 
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Grainmelnc ^lethod — Official 


Place 2 g of the sample* on a 9 cm filter and w ash with successiv o small portions 
of water, allowing each portion to pass thru before adding more until the filtrate 
measures about 230 cc If the filtrate is turbid add 1-2 cc of HNOj Dilute to a 
convenient volume, mix well, and proceed as directed tinder 7 


TLe w ot l « riMltid of 2 f M fcn<wi*4 by I bom » diee*tion fw tei* 1 “O,*" tpprored 

ft* oS'oM, trtt action at Ue lOJil tneeuof bot tbia ebanca become ofScial until final action baa 

bc«a taken. 
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METHODS OF ANALYSIS 


At the expiration of exactlj 30 mm * from the time the filter and the residue were 
introduced, remove the flask from the bath and immediatelj filter the contents as 
rapidly as possible thru a quick acting filter ash ith H 0 at 65® until the volume 
of the filtrate is about 350 cc, aliening time for thoro draining before adding new 
portions of HjO Determine the PjO» m the citrate insoluble residue b> one of the 
following methods (1) Dry the filter and its contents, transfer to a crucible ignite 
until all organic matter is destrojed, and digest with 10-15 cc of HCI until all 
phosphate is dissolved, ( 2 ) transfer the wet filter nith contents to a 200 cc flask, 
add 30-35 cc of UNOjand 5-10 cc of HC), and boil until all phosphate is dissolved, 
or (3) treat the filter and its contents as directed under 6 (c) or (d) Dilute the 
soln to 200 cc, mix well filter thru a dry filter, and proceed as directed under 7 or 
10 

(b) Non acidulated samples — In case a determination of citrate insoluble PjOs 
is required in non acidulated samples, treat 2 gf of the phosphatic material w ithout 
prevuous washing with water as directed under (a) and determine PjO» as directed 
under 7 or 10 If the substance contains much animal matter (bone, fish, etc ), dis 
solve the residue insoluble in NH* citrate b> one of the processes described under 
6 (c) or (d) 

(c) Precipitated phosphates ^ — Without washing prcviouslj with HjO treat 1 g of 
the material as directed under (a) 

15 CITRATE SOLUBLE PHOSPHORIC ACID— OPnCIAL 

Subtract the sum of the water soluble and citrate insoluble PiOt from the total 
to obtain the citrate soluble PjOi 

16 DETECTION OP NITRATES— OFFICIAL 

Mix 6 g of the fertilizer with 25 cc of hot HjO, and filler To 1 volume of this soln 
add 2 volumes of HiSOt free from IINOj and oxides of N, and allow the mixture to 
cool Add a few drops of a concentrated soln of ferrous sulfate m such a manner that 
the fiuids will not mix If nitrates are present, the junction shows at first a purple, 
afterwards n brown, color or if onl> a very minute quantity is present, a reddish 
color To another portion of the soln add 1 cc of a 1% soln of NaNOt and test ns 
before to determine whether sufficient H*SO« was added m the first test 

ORGANIC AND AMMOMUCAL NITROGEN ONLY 
hjeldahl Method — O^tciil 

17 KEAQENTH 

Forordinar> workOSA acid is recommended for work in determining verj small 
quantities of N 0 I A acid is recommended In titrating mineral acids against a soln 
of hi II 4 OH use cochineal or methyl red as indicator 

(a) Standard hydrochloric acid — Determine the absolute strength as follow s 

PnELiMiSARi TEST Placc 3 measured portion of the acid to be standardized m an 
Erlenmej er flask and add an excess of CaCOj to neutralire free acid and a few drops 
of a 10% soln of KjCrOi as indicator Titrate with 0 1 A AgNOt soln and note the 
exact quantitj required to precipitate the chlorides 

Final determination To a measured portion of the acid to be standardized add 
from a buret 1 drop in excess of the requir^ quBntit> of AgNOj soln os determined 
!»y the preliminarj test Heat the mixture to boiling, protect from the light, and 

D mtion for I hour Ooclrsd of exArtly 30 nun aa hrr« gittn) approTrd aa nlCcial fint 
artioo footance uMfr arc II 
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METHODS OF ANADTSIS 


(b) Distillation flask — Use anj suitable flask of about 550 cc capacity, fitted with 
a rubber stopper thru which passes the lower end of a Kjeldahl connecting bulb to 
prevent ISaOH being earned over mechanically during the distillation Use a bulb 
about 3 cm in diameter, and tubes of the same diameter as the condenser tube, ^\ith 
which the upper end of the bulb tube is connected by means of rubber tubing 

19 determivation 

Place 0 7-3 5 g, according to the N content, of the substance to be analysed in a 
digestion flask Add approximately 07 g of IlgO, or its equivalent in metallic Hg, 
and 20-30 cc of HiSO* (0 t-0 3 g of crystallized CuSO< may also be U'^cd in addition 
to the Hg, or in many cases, in place of it) Place the flask in an inclined position and 
heat below the boiling point of the acid until frothing has ceased (A small piece of 
paraffin may be added to pre\ ent extreme foaming ) Increase the heat until the acid 
boils briskly and digest for a time after the mixture is colorless or nearly so, or until 
oxidation is complete (The digestion usually requires at least 2 hours ) 

After cooling, dilute with about 200 cc of HjO, and add a few pieces of granulated 
Zn or pumice atone to prevent bumping and 25 cc of the KjS or NatS or SaSiOt 
soln nith shaking (If NajSjOj is to be used, it should first be mixed with the NaOH 
80 that they may be added together When no Hg or HgO is used the addition of 
KjS or NajS or NsiSjOi soln is unnecessary ) Next add sufficient NaOH soln to 
make the reaction strongly alkaline (50 cc is usually sufficient), pouring it down the 
side of the flask so that it docs not roue at once with the acid soln Connect the flask 
to the condenser by means of a Kjeldahl connecting bulb, taking care that the tip 
of the condenser extends below the surface of the standard acid m the receiver, mix 
the contents by shaking, and distil until all NHt has passed oxer into a measured 
quantity of the standard acid (The first 150 cc of the distillate will generally contain 
all the NHt ) Titrate with standard alkali soln, using the methyl red or cochineal 
indicator 

Gunntnff Meihod^OJJicial 

20 REAGENTS 

Potassium sulfate, or anhydrous sodium sulfate — Pulverized The other reagents 
and solns used are described under 17 

21 APrARATUS 
Use the apparatus described under 18 

22 OrTERMINATlON 

Place 0 7-3 5 g, according to the N content, of the substance to be analy zed in a 
digestion flask Add 10 g of pondered KjSOi or anhydrous NajSOi and 15-25 cc 
(ordinarily about 20 cc) of concentrated IltSOi (0 1-0 3 g of cry stallized CuSOi may 
also be added) Conduct the digestion as m the Kjeldahl process, starting with a 
temp below the boiling point and increasing the heat gradually until frothing ceases 
Digest for a time after the mixture is colorless or nearly so, or until oxidation is com 
picte (The digestion usually requires at least 2 hours ) Complete as directed under 
19, but do not add K S or NajS or Naj*< Oj In making the mixture alkaline before 
distilling add litmus paper or a fen drops of phenolphtlialcin indicator (The pink 
color given by phenolphtlialcin indicating an alkaline reaction, is destroyed b\ a 
considerable exceM^f strong fixe<l alkali ) 



FEimitzFKa 
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KjcWaW Gunning 4rnoW Method — O^cinl 

23 REAOENW AND APPARATUS 

Use the apparatus, reagentfc, and solns descnbed under 17 , 18, and 20 

24 bPTERMlVATIOV 

Place 0 7-3 5 g according to the N content, of the substance to be analyzed m a 
digestion flask -^dd 1&-18 g of K3SO4 or anhydrous NajSOt, 1 g of CuSO<or approxi- 
matelj 0 7 g of HgO (or its criuivalent m metallic Hg) and 2o ec of HiSOi Heat the 
mixture gentlj until frothing ceases then boil bnsklj and continue the digestion for 
a time after the mixture is colorleaa or neatly so, or until oxidation is complete (The 
digestion uauallj requires at least 2 hours ) Cool, add about 200 cc of HjO, and if 
HgO or metallic Hg has been used, add also 50 cc of the KjS or NajS or Na SjOj 
sola, make stronglj alkaline xsith the NaOH, and complete as directed under 19 
TOTAL NITROGEN 

Kjddahl Method Modijtul to Include the Nitrogen 0/ Nitrates — Official 

25 RPAGENTS 

(a) /tnc diisf — An impalpiblt powder Granulated Zn or Zn filings are not satis 
factorj 

(b) Sodium thiosulfate (NajSiO* jIIjO) 

(c) Commmerf aahcytic aetd 

The other reagents and aolns are described under 17 

26 APMRATIS 

Use the apparatus described under 18 

27 DETERMIVATION 

Place 0 7-3 6 g, according to the N content, of the substance to bo analysed m a 
Kjeldahl digestion flask (1) Add 30 cc of HjSOi containing I g of galicjlic acid, 
shake until thoroh mixed allow to stand for at least 30 mm with frequent shaking 
or until complete sola results and then add 5 gof crjetslheed NajSjOi and digest as 
directed below , or, (2) add to the substance 30 cc of HjSOi containing 2 g of salicylic 
acid, allow to atand at least 30 mm with frequent shaking or until complete sola 
results and then add gradually 2 g of Zn dust shaking the contents of the fla'ik at 
the same time and digest as follows 

Heat oxer a low flame until all danger from frothing has passed Then increase the 
heat until the acid boils briskly and continue the boiling until white fumes no longer 
escape from the flask (5-10 mm ) Add approximately 0 7 g of HgO, or its equivalent 
in Hg, and continue the boiling until the liquid in the flask is colorlet.3, or nearly so 
If the contents of the flask are hkcly to become solid before this point is reached, add 
10 cc more of HjSO, Complete the determination as directed under 19 Test the 
reagents bj blank determinations 

Gunning Method Modified to Include the Nitrogen o/ Aifrofes — Offiaal 

28 JIF SCENTS AND APIARATOS 

U'iC the apparatus, reagents, and solns described under 17, 18, 20, and 25 

29 OPTFRAUNATION 

Phee 0 7-3 5 g according to the ^ content of the substance to be anal^ zed in a 
digestion fl-vsk Add 30-35 cc of sxlicjbc acid mixture (1 g of eahcjlic acid to 30 
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cc of Hj&O*), slii\ke until thoroly mixed, and allow to stand, shaking frequently, for 
at least 30 min , or until complete soln results Add 5 g of Na SjOj and heat the soln 
for 5 mm , cool, add 10 g of KjS 04 or anhydrous Na SOi, heat \ery gently until 
foaming ceases, and proceed as directed under 22 

AMMONUCAL NITROGEN 

30 Magnesium Oxide ^fclhod — 0£iaal 

Place 0 7-3 5 g, according to the NH* content, of the substance to be analj zed m a 
distillation flask with about 200 cc of H*0 and 2 g* or more of MgO, free from 
carbonates Connect the flask w ith a condenser by means of a Kjeldahl connecting 
bulb, distil 100 cc of the liquid into a measured quantity of standard acid, and ti 
trate n ith standard alkali, using cochineal or methy 1 red indicator 

NITRIC AND AMMONIACAL NITROGEN 

31 Reduced Iron MeOtod — Official 
(Applicable only in the absence of cyanamides and urea) 

Place 0 7 or 1 g of the sample m a 500 cc flask, add about 30 cc of HjO and 2-3 g 
of reduced Fe, and, after allowing the mixture to stand sufficiently long to insure 
soln of the soluble nitrates and NH* salts, add 10 cc of HjSO* (1+1) Shake thorolj , 
place a long stemmed funnel in the neck of the flask to prevent mechanical loss, and 
allow to stand until the violence of the reaction has moderated Heat the soln 
slowly , boil for 6 min , and cool Add about 100 cc of HjO, a little paraffin, and 7~I0 
g of MgO, free or nearly free from carbonates Connect the flask by means of a 
Kjeldahl connecting bulb with a condenser, such as is used m the Kjeldahl method, 
and boil the mixture nearly to dryness (about 40 mm ), collect the NHj in a meas 
ured quantity of standard acid, and titrate with standard alkali soln, using coch 
meal or methyl red indicator The N obtained represents the nitrates plus the 
NHi salts contained m the sample 

In the analysis of nitrate salts proceed as above, but use 25 cc of the nitrate soln 
equivalent to 0 25 g of the sample, withSgof reduced Fe After boiling, add 75 ccof 
II}0 and an excess of NaOII soln and complete the determination as above 

NITRATE NITROGEN 

32 Robertson Method — OJfictal, First Action* 

(Applicable m the presence of cyanamides and urea) 

(a) Determine the total N as directed under 27 or 29 

(b) cigh out 2 0 g of the fertilizer mixture on a filter, w ash with HjO to nearly 
200 cc in a graduated flask, and make up to volume Determine the N in the residue 
as directed under 19, 22, or 24 

(c) Determine the ammoniacal N in 50 cc of the filtrate ns directed under 30 

(d) Place another 50 cc portion of the filtrate in a 500 cc Kjeldahl flask and add 2 
g of ferrous sulfate and 20 cc of HjSOi (sp gr 1 84) (If the total N is over 5%, u^c 
5 g of ferrous sulfate ) Digest over a hot flame until all the IIiO is evaporated and 
white fumes appear and continue the digestion for at least 10 ram to drive olT the 
mtralc If sev ere bumping occurs, add 10-15 glass beads Add 0 05 g of Ilg or its 
equivalent of IlgO and digest until all the organic matter is oxidized Cool, dilute, 
n<ld the KjS soln, and complete the determinaton as directed under 24 (A pinch of a 

. API rorM u olliri J fintactioo The inetbod ai pnnt#^ In (I e 2nd Edition of tiu* book 
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mixture of /n dust and Rranular Zn (20-niesli) should he added to each fiask hefori 
distillation to present huinping ) 

Total N(a)— water JiiBolublc >»(h)“wftt‘>'w»h»hle \ \\atcr soluble \ — the N 
obtained in (d)»*the nitrate N 

Ammomaral N+nitrate mineral N Total N - mineral N ^orRanic N 

33 II /ones tfodi^cnfioH of the Kohert^on Method 
(Appiieable w hen a determination of w alcr soluble nitrogen is not needed) 

^\crgh 0 T g of the sample into a KjeWaht (task Add 50 cc of lIjO and rotate 
gcntlj , then add 2 g of ferrous sulfate and rotate Add 20 cc of IIjSOi {sp gr 1 84) 
Digest over a hot flame \\ hen the water is caaporated and white fumes appear add 

0 fo R of Hg and complete the digestion as m the regular Ivjeldahl metliod Cool 
dilute, and d\«>td aa ij^ual The total N —the N thus found «athe nitrate N 

KITROGEN IR NITRATE SALTS 

34 / /mans Zinc 9ot/n l/etfiod — Ojjiaal 

Plare 0 3 ), 0 o, or 0 7 g of the nitrate salt in a bOO-700 cc fkisk and add 200 cc of 
HjO, ’ g of jmwdered 7n, 1-2 g of ferrous sulfate, and 50 cc of NaOII soln {sp gr 

1 U) Connect with the «h«tillmg apparatus distil, collect the distiUatc in the 

usual wav mO I \ and titrate with standard alkali u»ing cochineal or metln I 

red indicator 

35 1 1 Dtinrda MethoiP-^0£icnil, First \clion 

Place 0 5 g of the nitrate salt m a G00-7Q0 cc and add 300 ec of IIiO 3 r 
of the Dcanrda alloi* and > cc of NaOII soln (42So b> weight), pouring the latter 
ilow n tlio side of the fla^k so that it doci not mix at once w ah the contents Connect 
li) means of a I)aM?son‘ nr other suitable scrubbing bulb that will prevent the pa*? 
ing o> er of anj portion of the spraj with a condenser, the tip of which aln av s ( x 
lends bi nenth the surface of the standard acid m the rccriv mg flask Mix the con 
tents of ihc divtilluiR fia«k bj rotating Ilcat slowlj at first and then at such a rate 
that the 2 lOccof distillate reriuircil will pwover m 1 hour f ollct t th( dt^tdlnfc in 
a measured (|uaiitit> of standard acid and titrate nitli slandanl idkalt soln, tj*<inR 
cochineal or imthvl rid imlicitOT 

MTUociN Acrrnin Mnnons 

WATER inSOttniLE OROAmc NITROGEN SOLUBLE IN NEUTRAL 
PERMANGANATE-OSnClAL 

30 Fnlii iin/irij Tut {OtlcrirttMUon of H atrr In\otulte Otg imc \ ilrogrn) 

Plare | or I 4 R of the materia! on an II cm filter paper and wa^h «Uh IljO at 
room temp until the fdtnite mcasurca 250 rc Dri and determine N in the residue 
as diffctisj under 10 or 22, making a correeimn for water insoluble N of the biter 
pa}*er if Rece«*arv 

lUTrnMiwTms 

I lirr the r^uantitv of fertihrcr ripinalcnt to 50 ing of water insoluble tirganie N, 
a» ilrtcrmmrtl umirr 36, on a moistened 1 1 cm flllcr pajirr and wa.li with IljO at 
r<v>m temp until the filtrate mra«urea 2 lOcc Tran for the in'MiIiibh reiduewith 
» * cc rf tepj 1 11,0 to a 400 re < riBin I >w form lieaki r add I g of \aj( O,, mix awl 
a Id lOti re of a sfdn of (^^arr with a watch glvi and immerse for 30 

win m a dteam or lu t water kerpvng the bi^uid m the l>raV.er lielnw that 
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of the HjO in the bath Stir twice at iiitcr\als of 10 mm At the end of 30 mm re- 
move from the bath, add immediately 100 cc of cold HjO, and filter thru a heavj 
15 cm folded filter ^Vash with small quantities of cold HjO until the filtrate meas- 
ures about 400 cc Determine N in the residue and filter, as directed under 19 or 22 , 
correcting for the N contained m the filter The N thus obtained is the inactive 
water insoluble organic N The N obtained under 36 — ^the percentage of N found = 
the water-insoluble organic N soluble m neutral permanganate 

WATER INSOLUBLE ORGANIC NITROGEN DISTILLED PROM ALKALINE 
PERMANGANATE— OFFICIAL 

38 REAGENTS 

(a) Stoc? soln of potassium permanganate — Dissolve 50 g of KMnOi in a liter of 
H O Dissohe 0 5 g of Na oxalate m 300 ce of HiO and 10 cc of concentrated 
H 2 SO 4 Heat to 76-80* and titrate with the KMnOi soln, using a Mohr pipet or an 
all glass buret to contain the permanganate soln 235 89— by the result of the titra- 
tion in cc “the concentration of KMn04in grams per liter Adjust the concentration 
to 50 g per liter, protect from the light, and store at a temp above 15“ 

(b) Slock soln of sodium hydroxide — Dissolve 300 g of NaOH in a hter of HjO 
Cool before using 

(c) Alkaline permanganate soln — Mix equal quantities of the stock solns (a) and 
(b) and add 10 cc of HjO for each liter of soln that the mixture is calculated to make 
Use this soln immediately, as it is unstable 

39 PREPARATION OP SAUPLP 

(a) Mixed fertilizers — Place the quantit> of material equivalent to 50 rag of 
water insoluble organic N, as determined under 36, on a filter paper and wash with 
HsO at room temp until the filtrate measures 250 cc 

When it 18 found necessary to use 4 g or more of the original material, weigh the 
required quantity into a small beaker, wash by decantation, finally transfer to the 
filter, and finish the extraction as previous1> directed 

(b) Raw materials -^Place the quantity of material equivalent to 60 rag of water 
insoluble organic N, as determined under 36, in a small mortar, add about 2 g of 
powdered rcCck phosphate, mix thoroly, transfer to a filter paper, and wash with 
water at room temp untii the filtrate measures 250 cc If much oil or fat is present, 
it IS ncll to R ash Rith ether before extracting with water 

40 DETERMINATION'* 

Drj the residue remaining after treatment of the material as described in 39 at a 
temp not exceeding 80“ and transfer from the filter to a 500-600 cc Kjeldahl dis 
tillation flask, loosening adhering particles by rubbing gently with a stiff brush but 
avoiding the transfer of portions of the brush or of paper fibers Add 20 cc of IIjO, 
15-20 small glass beads or fragments of pumice stone, a drop of mineral lubricating 
oil weighing not more than 50 mg, and 100 cc of alkaline permanganate soln Con 
ncct with an upright condenser to the lower end of w hich has been attached a 100 c c 
graduated cylinder containing standard acid and so arranged as to receive the dis 
tillate below the surface of the acid or otherwise trapped so as to prevent loss of 
Mil fumes Digest slowlj with a very low flame for 30 min , barcl> below distilla 
tion point, using coarse wire gauze and asbestos paper between the flask and flame 
Graduallj raise the temp and after all danger from frothing has passed, distil 95 cc 
m 00 mm (plus or minus 5 min ), controlling the distillation to obtain approximately 
24 cc of distillate in each 15 mm penod Conduct the first part of the distillation 
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of the HiO in the bath Stir twice at inter'vals of 10 min At the end of 30 min re 
move from the bath, add immediately 100 cc of cold HjO, and filter thru a heavy 
15 cm folded filter Wash with small quantities of cold H 2 O until the filtrate meas 
ures about 400 cc Determine N in the residue and filter, as directed under 19 or 22, 
correcting for the N contained in the filler The N thus obtained is the inactive 
water insoluble organic N The N obtamed under 36 — the percentage of N found = 
the water insoluble organic N soluble m neutral permanganate 

WATER INSOLUBLE ORGANIC NITROGEN DISTILLED FROM ALKALINE 
PERMANGANATE— OFFICIAL 

38 REAGENTS 

(a) Stock soln of potaastum permanganate — Dissolve 60 g of KMn 04 in a liter of 
HjO Dissolve 0 5 g of Na oxalate m 300 cc of HjO and 10 cc of concentrated 
H SO4 Heat to 75-80® and titrate with the KMn 04 soln, using a Mohr pipet or an 
all-glass buret to contain the permanganate soln 235 89— bj the result of the titra 
tion m cc=thc concentration of IvMn 04 m grams per liter Adjust the concentration 
to 50 g per liter, protect from the light, and store at a temp above 15® 

(b) Stock soln of sodium hydroxide — Dissolve 300 g of NaOH in a liter of H 2 O 
Cool before using 

(c) Alkaline permanganate soln • — Mix equal quantities of the stock solns (a) and 
(b) and add 10 cc of HjO for each liter of soln that the mixture is calculated to make 
Use this soln immediatel} , as it is unstable 

39 FREPARATION OP SAMPLE 

(a) Mixed fertihsers — Place the quantity of material equivalent to 60 mg of 
water insoluble orgamc N, as determined under 36, on a filter paper and wash with 
H}0 at room temp until the filtrate measures 250 cc 

When it is found necessarj to use 4 g or more of the original material, weigh the 
required quantity into a small beaker, wash by decantation, finall} transfer to the 
filter, and finish the extraction as previously directed 

(b) Raw materials — Place the quantity of material equivalent to 50 mg of water 
insoluble organic N, as determined under 36, m a small mortar, add about 2 g of 
powdered rOck phosphate, mix thoroly, transfer to a filter paper, and nash vith 
water at room temp until the filtrate measures 250 cc If much oil or fat is present, 
it IS well to wash with ether before extracting with water 

40 DETERMINATION** 

Dry the residue remaining after treatment of the material as described in 39 at a 
temp not exceeding 80® and transfer from the filter to a 500-600 ce Kjeldahl dis 
tillation flask, loosening adhering particles by rubbing gently with a stiff brush hut 
avoiding the transfer of portions of the brush or of paper fibers Add 20 cc of HjO, 
15-20 small glass beads or fragments of pumice stone, a drop of mineral lubricating 
oil weighing not more than 50 mg, and 100 cc of alkaline permanganate soln Con 
nect with an upright condenser to the lower end of which has been attached a 100 cc 
graduated cylinder containing standard acid and so arranged as to receive the dia 
tiHatc below the surface of the acid or otherwise trapped so as to prevent loss of 
Nlli fumes Digest b1owI> with a very low flame for 30 min , barely below distilla 
tion point, using coarse wire gauze and asbestos paper between the flask and flame 
Gradually raise the temp and, after all danger from frothing has passed, distil 95 cc 
in GO mm (plus or ramus 6 mm ), controlling the distillation to obtain approximately 
24 cc of distillate in each 16 mm period Conduct the first part of the distillation 
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over ft bare flame bvit use «iro gaure 10 mm b<‘forc complcfwn to a\o»d brea^^mg 
the fta'ik TraO'^fer the distilfatc to an Ftlci»me>€t flask or to a beaker and titrate 
with fitnndard alkah, u^mg cochineal or mcthjl red indicator When a tendenc> to 
froth IS noticed lengthen the digestion period, and no trouble «ill be etpenonoed 
«htn the distdlation is begun Dunng the digestion gentl> rotate the flask oeea 
sionallv, particuUrlj «f the material shows a trudonej to adhere to the sides 

The N thus obtained la the aetnc water insoluble organic N If actiio water 
insoluble \ js found to be lees than >5% of the total water insaluble organic \ pres 
ent it is recommended that a second portion of the sample be preparcil as dirceled 
under 39(a) Drj the residue bclowr SO®, tran«fer from the filter to a Kjoldahl /la'ik 
as directed above and determine the N as directed under 19 or 22 nccalculate the 
percentage of aetne nater insoluble h» on the basis of the quantit> of water insol 
ublels thus found 

PreMoiia to digestion with alkaline permanganate, the washcil sample maj be 
transferredfrom the filter to the flask h} spreodmg tbef:Ueron a metal disk bent to 
form a trough that fits the palm of the hand, brushing the larger jmrtjon of the 
material into the flask with a apatula and washing in the remainder with 20 cc of 
H 0 from a 20 ce pipot or small wash bottle Do not add more IfjO before the diges 
tion with alkaline permangate, but with thiscteeplmn proceed ns with the transfer 
ot the dried material 


POTASH 

/ / irtdo-Obiddifid'* —OjfiCKil 

41 RrAtirvTs 

(a) Amtnoniuwt c^/ornicaobi — Dissolve 100 g of MI»( 1 m 500ccof IljO, odd 5-10 
g of pulverized KjPtCh and shake at iritervals for U-SIieurs Allow the mixture to 
settle overnight and filter The residue maj be used for the preparation of n fresh 
supply 

(b) PIniinum sofn — A PtCJ« soln containing the equivalent of 1 g of metallic I’t 
(2 1 g of fliPtCh) in (verv lOec For matinals conlammg less than 1')% of KjO a 
PtChsoln containing 0 2 g of metallic Pt {f> J2gof HiPtCb) in each 10 ce is rccom 
mended 

(c) S0%aleohot~Sp gr 0b5<>3at20/r 

42 riitrAiisTJON or 80L.0TIOV 

(a) Miirfii /crJifj ers — Place 2 5 g of the sample upon a 12 5 cm filter paper ami 
u ash with successive small portions of boihog 11,0 into a 2o0 cc volumetric flask 
until the filtrate amounts to about 200 cc Add to the hot soln a slight excess of 
NH4OH and Buflicient saturated Nil, oxalate soln to precipitate all the limo pres 
ent, cool, dilute to 2o0 cc mix, and pass thru a drj filter 

(b) Potash sdlis muriate anU sul/ule oj potash, suf/ntc of potash nnd imipnesia, and 
Irrimf— Dissolve J 5 g and dilute to 25Q cc without the addition of Nn40H and 
NHt oxalate 

(c) Orgnme cewjpoiinds — ^When it >8 desired to determine the total amount of 
Jv 0 m organic substances, such as cottonwed meal, tobacco stwmg, etc , saturate 
10 g of the sample w itli IfiSO, and i|,mte m a muffle at a low red heat to dcstroj or- 
ganic matter Add a little IICl, warm sbglitlj in order to loosen the mass from the 
dish, transfer to a oOO cc volumetric flash add NH4OH and saturated NHi oxalate 
soin, cool dilute to 500 <c, mix passthruadrv filter and proceed as directed under 
43(a) 
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(d) Ashes from nood, cotton hulls, etc — Boil 10 g of the sample with 300 cc of HjO 
for 30 min , and add to the hot eoln a sbght excess of NH«OH and then sufficient 
'saturated NH4-oxalate soln to precipitate all the lime present Cool, dilute to 500 
cc, mix, and pass thru a drj filter 

43 DETERMINATION 

(a) Mixed Fertilizers — E\ aporate a 60 cc aliquot of aoln 42 (a) nearly to drj ness, 
add 1 cc of HiSOi (1+1)> e\aporate to drjness, and ignite to whiteness Maintain 
a full red heat until the residue is perfectly tvhite Dissolve the residue in hot HiO 
using at least 20 cc for each decigram of KjO present, and add a few drops of 
HCl and then an excess of the Pt soln Evaporate on a water bath to a thick paste, 
a\oiding exposure to NHj Treat the residue with the 80% alcohol Filter on a 
Gooch crucible and wash the precipitate thoroly with 80% alcohol, both bj decan 
tation and on the filter, continuing the washing after the filtrate is colorless Then 
wash 5 or 6 times with 10 cc portions of the NH«CI soln to remove impurities from 
the precipitate Wash again thorolj with the 80% alcohol and dry the precipitate 
for 30 min at 100® Weigh and calculate to K O The precipitate should be com- 
pletelj soluble in nater 

(b) Muriate of potash —Acidify 50 cc of the soln prepared according to 42 (b) 
with a fen drops of HCl, add 10 cc of the Pt soln, and evaporate to a thick paste 
Treat the residue as directed under (a) 

(c) Sulfate of potash, sulfate of potash and magnesia, and Katntt — Acidify 50 cc of 
the soln prepared according to 42(b) with a few drops of HCl and add 15 cc of 
the Pt soln Evaporate the mixture and proceed as directed unifcr (a), but use 25 cc 
portions of the NHiCl solo 

(d) Wafer soluble potash tn ashes from uood, cotton hulls, etc — Prepare the soln 
according to 42(d) and proceed as directed under (a), paying special attention to 
the last sentence 

For the conversion of KiPtCU to KCl use the factor 0 3065, to KjSOj, 0 35S43, 
to K, 0,0 19376 

Method II — Official 

(In the presence of soluble sulfates use preferably Method I ) 

44 RBYCENTS 

Use the reagents and solns described under 41 

45 rnEPARATION OF SOLUTION 

Prepare the soln as directed under 42, omitting in all cases the addition of NHtOH 
and NITi-oxalate 

46 DETERMINATION 

Dilute 25 cc of the soln prepared as directed under 45 (50 cc if less than 10% 
of Iv 0 IS present) to 150 cc, heat to 100®, and add, drop bj drop, with constant 
stirring, a slight excess of a 10% BaCIjSoIn Without filtering add in the same man 
ner an excess of a saturated solo of Ba(OIl)f Filter while hot and wash until the 
precipitate is free from chlorides Add to the filtrate 1 cc of strong NIItOH, and then 
a saturated soln of (N IT 4 ),CO} until the excess of Ba is precipitated Heat, and add, 
in fine powder, 0 5 g of pure oxalic acid or0 75 g of J'l II«-oxalate Filter, wash free 
from chlorides, eY aporate the filtrate to drjness in a Pt dish, and ignite carefully 
o\ er the free flame below a red heat until all xolatilc matter is dri\cn off Digest the 
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residue with hot oter, filter thru RsmaU filter, and dilute the filtrate, if nccc'isar j , 
to provide for each decigram of K»0 at least 20 cc of liqmd Acidtf j aith a few drops 
of HCl and add an (.xcesa of the Pt soln Evaporate on a water bath to a 
thick paste, treat the residue rcpeatwlly arth 80% alcohol, decanting tliru a neighed 
Gooch crucible or olher form of filter, ltan«fcr the prccipilale to the filter, and wash 
thoroK nith the S0% alcohol Dr\ (ot *10 mm at 100® and neigh If there is an 
appearance of foreign matter in the double salt, wash as directed under 43(a) nith 
several portions of 10 cc each of the NlltCl eoln 

THOMAS OR BASIC SLAG 

47 MEPnANlCM, AnALtStS— OFnCtAL 
Proceed as direct ed under 3 , using 10 g of material 

48 PREPARATIOM OP SAMPLE-OmCIAL 
Proceed as directed under 2 

TOTAL PnOSPHORlC ACID 
Oratiincfrie Method — Of ad 

49 J nr eAR\Tio\ of bolptios 

Prepare the aoln fornnah«i« as ditccit d under 6(b), or in HCl alone In the latter 
ta«e, measure out the portion for analysis add 3 5 cc of UNOj and heat for a 
fen nun 

50 OITFUMJNATIOV 

Dohj drato an aliquot (20 cc) of the soln, obtained ns directed under 49> bj ev ap 
orating to drj ne«fl on a steam or hot water bath, treat with > cc of HCl and 25 cc 
of hot HiO digest m order to complete aoln and filter o(T SiOj t rom this point 
proceed as directed under 7 Before pTooipUftlmg with magnc’<ia miicture add 5 cc 
of a 5% Na acetate soln 

51 1 ofumefne Method —OJfictal 

Prepare the soln as direr led under 6(b) and determine the P 0» m an aliquot of 
thi's soln as directed under 10, slandordinng the aolns against a standard phosphate 
material of approiimately ihceamc composition as the sample under examination 

CITRIC ACID SOLUBLE PHOSPHORIC ACID 
Grmimrtrie Afetftod — O^cial 

52 I keparvtiov op bOJ onoN 

Weigh 5 g of the slag prepared aa directed under 2, into a oOO ce Wagner flask 
containing 5 cc of 9 alcohol (The neck of the flask should have a width of at least 
22 mm ami the graduation marks should be at l< ast S cm beloa the mouth ) Make 
up to the mbtk with 2% citnc acid soln of a temp of 17 & Fit the flask with a rub 
her stopper and place at once in a rotary apparatus shaking the flask for 30 mm at 
the rati of 00-10 r p m At the end of this time remove the flask, filter immediately 
on a dr\ filter, and analj c the soln at onr e 

53 DETERiJIHATlON 

To 50 ce of the clear filtrate in a beaker add IQO cc of molybdate soln. prepared 
as dincted under 5(a), and plate the beaker in a water bath, when the temp of the 
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contents reaches remove and cool to room temp Filter and wash the yellow 
precipitate of NH 4 phosphomolybdate 4 or 5 times nith 1% HNOj Dissolve the 
precipitate m 100 cc of cold 2% M 140 H, neatly neutralize with HCl, add to the boIq 
drop b> drop, with continuous stirriDg, 16 cc of magnesia mixture prepared as di 
rected under 5(c), and proceed as directed under 7 

S4 Volumetric AfetAod — O^cial 

In an aliquot of the clear soln, prepared as directed under 52, determine the PiOs 
as directed under 10 


SPEC lAL METHODS 
BORIC ACID 

WATER SOLUBLE BORIC ACIDi»~OFriClAL 
55 REAGENTS 

(a) flerium chloride soln — Dissolve 10 g of BaCli 2H»0 m HjO and dilute to 
100 cc 

(b) Barium hjdroxidc —Powdered 

(c) Standard boric acid soln — 0 1 N 

(d) Standard sodium hydroxide soln — Prepare this soln free from carbonates bv 
first making a saturated soln (lOQ g of NaOH m 100 cc of H*0) m order to precipi 
tale any btajCOi present when the sola is allowed to stand in a vessel from which 
the CO* of the air is excluded Filter thru a hard filter that has been soaked m al 
eohol, dilute a portion with boiled and cooled H»0 to about 01^, and accurately 
determine the strength of the sola bv titration, as described under 56(a), against the 
standard bone acid 

(e) Hydrochloric acid soln — (1) Approximately 01 V and (2) approximately 
0 5 AT soln 

(f) Yculral motiuitol (^manmlc) 

(g) Methyl red indicator — Dissolve 0 I g of methjl red m 60 cc of 95% alcohol, 
dilute to \ liter, and filter if nccessarj 

(h) rhe«oipAlhnf«n indicator — Prepare as directed under 8(d) 

56 DETERMINATION 

(a) t/inrraf safls — Dissolve 5-10 g of the sample in 60-73 cc of hot HjO, decom 
pose carbonates, if present, with a slight excess of HCl, heat to boding, and add 
sufficient 10% BaClj coin to precipitate the aulfates, using about 10 cc in excess 
Next add in small quantities sufficient powdered Ba(OH)j to make the soln alkaline, 
avoidmf, a large excels, bod for about 5 xn»n or until any NIT* present has been 
expelled filter, nash into a 300 cc flask and make acid «ith HCl using an exce®s 
equivalent to a few cc of 0 1 soln Bod for 15 mm to expel COj, tool bv placing the 
flask m cold w atcr, and bnnj, to neutraht> b> first adding 4 or 5 drops of the methyl 
red indicator and then the standard NaOH soln until the color of the soln changes 
from pink to > cllow If the neutral point has been exceeded, or if there is anj doubt 
as to this restore the pink color by adding a ftw drops of the approximately 0 1 AT 
HCl and changr the color to yellow again with the minimum quantitj of the stand 
ard NaOH soln kdd 1-2 g of neutral inanmlol and a few tenths of a cc of phenol 
phthaloin indicator note the buret reading, and again titrate the soln w ith the stan 
datd NaOII soln until a pmk color develops Add a little more mannitol and if the 
pink color disappears continue the addition of the standard alkali until it reappears 
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Repeat until th<* addition of manmtol lias no further action on the end poml (If 
the content of hone acid in the soln titrated m Ion, one addition of manmlol is 
usuftllj sufiicicnfc ) rrom tho \ ohime of t)t© '•tondard alhah required tn the titration 
after the addition of the mannitol, corrected for the \ohimo required nhen running 
a blank, calculate the quantity of borax m the sample 1 re of 0 1 V IsaOll soln 
e0 00G2 gof hone acid, or 0 00^03 g of anh}drou9 borix 

When an acid soln of the sample to )>c anaUrod pves no precipitate upon the 
addition of a soln of CaCfj and sufficient N UiOtl to gi\ c an alkaline reaction, phos- 
phates and Fc and A1 salts arc absent, and that portion of the determination nbicli 
moires treatment with BaCI, and BafOn)* for the tcmosnl of these constituents 
ma> be omitted 

(b) Maxell ferUU e>'3 and organte compounds — Weigh G g of the sampic into a 250 
cc beaker, add 50 cc of hot IIjO, co\tT nilh a natch glass, digest for 15-20 min on a 
water bath, filter, and wash into another beaker of the same capacity Heat the 
filtrate to boding and add 16 cc of BaCbsolnfollottcd nithout undue loss of time bj 
sufficient powdered Ba(0n)j to give on alkahnc reaction os indicated bj phcnol- 
phthalcin, bod foraboutfi min gently to jircvcnt frothing over, filter, and wash Or, 
if preferred makeup to the mark jn aaohimctric flask and take an ahquot Eaapo 
rate the filtrate or aliquot to dryness in a Pt or porcelain dish and igmtc the residue 
(prefwabU in a muffle furnace at a temp just below tcdne«s) until the organic mat- 
ter is complelUj carbonised Treat the igmtcd residue nith hot HjO make slightly 
acid with HCl heat nearly to boding, make atkahno again with a slight excesa of 
Ba(0H)», and filter into a *^00 cc flask Acidify with HCI (1 +9), using an excess 
equivalent to a few cc of a 0 1 A soln bod to expel COj ami titrate as din clecl under 
(«> 

II the Da(OH)i has been added m slight excess only tlicre is a tendency for the 
filtrate to become acid during cxapnratmn with a possible lo«s of borax It is im 
portant, therefore, that the soln be kept alkaline by repeated additions of DafOII)*, 
if necessary, until the evaporation is completed 

}l the filtrate from theDaCh DaCOIlh precipitate is titrated m this determination 
before the soluble, organic matter is desttoycu the cod points in the titration will 
usually be too indefinite to give accurate result* The purpose m evaporating the 
filtrate and igniting the residue, therefore, is (o gel r>d of soluble organic constitu 
ents which interfere with the titration When the sample contains a relatively high 
bone acid content, in excess of 0 5% a smaUcf e impJe may be taken and the quan 
tity of organic matter present may then be too small to interfere eenously with the 
sharpness of the end points dunng the titration \\ hen such is the case, bod the soln 
after the addition of the Ba(OII)> unld anv NII» present has been expelled Omit 
osporating the filtrate from the BoCl, Ba{OH), precipitate Add to the filtrate an 
excess of HCl equivalent to a few cc of a 0 1 « soln, boil to expel CO^, and titrate 
as directed under the determination of mineral salts 

ACID SOX-TOl® BOWC AC1D«— OFFICIAL 

57 nFAGENTS 
(a) Pkosvhone aetd (HaPO*) — Sj% 

lb) Welkyl alcoAcI At least 9o^ 

(c) Hydrochloric acid — Approximately 1 If 

The other reagents and solns u«ed are described under SS 

58 amaratds 

The apparatus’^ consists of two 200 cc round bottomed flasks, a Liebig condenser, 
and a 200 cc Etlenmeyer receiving flask One of the 200 cc round bottomed flasks 
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No 2, IS supplied with a doubly perforated rubber stopper, thru one hole of which 
passes a glass tube running to the bottom of the flask, thru the otlier hole js a short 
tube leading to the condenser The other 200 cc round bottomed flask, No 1, is 
fitted w ith a perforated rubber stopper and a short bent tube connected by rubber 
tubing with the long tube m flask No 2 The whole apparatus is supported bj 
clamps and rings on two stands 

59 DETERMIKATIOS 

If the material to be examined is a mixed fertilizer or probablj contains less than 
2% of anhjdrous borax, weigh 5 g into flask No 2 If the material is a chemical 
containing much more than 2 % of borax, use 2 g Then add 5 cc of the 85 % HjPOi 
and 20 cc of roethj 1 alcohol and connect the flask w ith the condenser Add 100 cc of 
methyl alcohol to flask No 1, which is set in a water bath and connected w ith flask 
No 2 Place the receding flask in position at the end of the condenser and apply 
sufficient heat to the W’ater bath to keep a steady flow of bubbles of methj I alcohol 
passing thru flask No 2 Also apply some heat to flask No 2 to keep the volume at 
about 25 cc Continue the diatiilation until 100 cc of distillate is obtained, which 
should require about 30 min When distillation is complete, add 2 or 3 drops of 
phenolphlhalein indicator to the distillate and 5-10 cc of 0 1 NaOH, or enough to 
give it a permanent pink color Stopper the flask, shake well and connect at once 
with a condenser bj means of a Hopkins or similar bulb, distil off the alcohol, and 
save for another determination Use a water bath, not a gas burner for this purpose 
Transfer the residue, which should be not less than 10 cc, to a Ft or porcelain dish, 
using as little HiO as possible, and evaporate to dryness on a steam or water bath 
^\heDdr> ignite below redness Then acidif> with a few drops of approximatch 1 A' 
HCl, add 20'2S cc of HjO, and warm for 1-2 min on a steam bath Filter into a 
small flask, tborol> w ash, dilute to about 50-75 cc, attach to an air cooled condenser, 
and boil gently fora few min to remove COj Add 3 or 4 drops of the meth>l red 
indicator and then the 0 I A' NaOH until the red color }ust disappears Add about 1 
g of mannitol, or less if but a small amount of boron is present (At this point, if bone 
acid IS present, the soln will take on a pinkish color, the depth of color depends on 
the quantit} present 0 01 or 0 02% usually being sufficient to give the color if the 
soln has been carefully neutralized with the NaOH soln ) Then add 2 or 3 drops of 
phenolpbthalein indicator and titrate the soln with theO 1 A* NaOH A blank should 
be run with the reagents but if the NaOH is free from COt the blank should not be 
more than 0 2 cc Calculate to boric acid or anhjdrous borax as directed under 56(a) 
CHLORIKE'^OFFICIAL FIRST ACTION 

60 REAGENTS 

(a) Standard stlier nitrate soln — Dissolve about 5 g of pure recrystallized AgAOi 
in II}0 and dilute to I liter Standardize against pure, drj NaCl and adjust so that 
1 cc of the soln is equivalent to 0 001 g of Cl 

(b) Polns^mm chromittf indicator — DissoUc 5 g of KjCrO« in 100 cc of HjO 

61 DETERUtNATlOV 

Place 2 5 g of the sample on an II cm filter paper and wash with successive por 
tions of boiling HjO until the washings amount to ncarlj 250 cc, collecting the fli 
trate in a 250 re volumetric flask Cool dilute to the mark with HjO, and mix well 
Pijwt 'iO ce into a 1 50 cc beaker, add 1 cc of the KjCr 04 indicator, and titrate with 
the standard AgNOj soln until the color produced bj AgjCrOi appears as a per 
manent red 
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'jI I LCII D nin ULNCl S 

‘ T A^boc OfTicjal Apr Chcm 4, m (19il> 5, i (V^2J), 12, ')«. (102y) 

* Ihid S, 02 (1921). U3 (1022) 6, 3?l {192« 

’ Clark, Hio Dftcrminftlum of H\<lroKfn Ion*? 192S j> 200 

* Ibid , p 171 

* J Assoc Official Apr Chcm, 5, 160(1*^22) 

* Ibid. 13, {l‘n0) 

Chcm /tg,16,l9o2<lS92),J Ind Lnp Chom ll,J0b{JDin) 12, r>2 (1920), 
J Assoc Official Apr Chcm 5, 450 (1922), 6, 391 {l‘)2J) 

«J Iml Enp Chcm, 11,307(1919) 

Mbid 11,405(1910) 

Assoc Official Apr Chcm II, 31 (lOi^) 13, 19 (19,0) 

" iiiid , 6, 399 (1923) 7, 3S2 (1924) 

« Ibid , 5, SO (1921), 327 (1922) 

“J Am Chcm Sac 20, 2SS (ISOS) J Assoc Official Apr Chcm 5, SS (1021) 
“ IvCaoh, Food Insprction and AnalysH Ith ni lOJO p ssl 
J Assoc Official Apr Chcm, ll,34(l92s) 

" Ilillebrand and I undcll Applied Inorganic \nah«ts 1029, pp 130,142 


III SEWAGE^ 

• See note at bottom of p 
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IV AGRICULTURAL LIMING MATERIALS^ 

1 DIRECnOMS FOR SAMPLIKO— TENTATIVE 

Take a sample that is representative of the lot or shipment and that does not con 
tain a disproportionate quantity of the Burface or of any modified or damaged zone 
in the follotMog manner 

(a) Burnt, or lump I me, tn hnfk — Collect a composite sample of not less than 10 
shovelfuls per car, vnth proportionaU quantities from smaller lots, taking each 
shovelful from a different part of the lot or shipment Crush immediately to pass a 
circular opemng I inch m diameter, mix thoroly and rapidly, quarter donn to a 
5 lb sample, and place in a properly labeled, dry, air tight container 

(b) Burnt, or lump Itme tn barrels — Seket at random 6 barrels from each lot or 
shipment of 20 tong or leas and 1 additional barrel for each additional 5 tons Take 
not less than 10 lbs from each barrel selected and treat as directed under (a) 

(c) JJvdraied lime and ground burnt Itme, tn bogs —Select 10 bags from different 
parts of each lot or shipment of 20 tons or less and 1 additional bag for each addi 
tional S tons IVom each of the bags sampled withdraw a core from top to bottom by- 
means of a sarapUng tube, mix these portions thoroly and rapidly on heavj sized 
paper or oilcloth, quarter down to a 2 lb sample, and place in a properly labeled, 
dry, airtight container 

(d) Ground limestone and ground marl, tn bags — -Proceed as directed under (c) 

(e) Ground limestone, ground burnt Ume, and ground marl, in bulk — By means of a 
slotted sampling tube, withdraw samples to full sampler depth from 10 points m the 
lot or shipment rmx thorolv and raptdl) on. heavy sized paper or oilclothj quarter 
down to a 3 lb sample, and place in a properly labeled, dr^jSaif^Jghrcontamer 

2 PREPARATION OF SAMPIE-T^NTATIVE 

Grind the sample in a porcelain mortar or p'^nrcelam ball mill to pass a 60 mesh 
sieve, mix thorolv and prescri e m an nir tig’nt container 

KEtITRALmWG V^Je_xeNTATIVE 

^ QUESTS 

(a) Sodium hydroxide sola — 0 25 M' J prepare free from carbonates and store in a 
boUle proMded with a siphon tube^j g^^rd tubes containing soda lime, or 
other suitable device, to prevent ab l^^ption of cOi from the air 

(b) AT itric acid —0 5 2^^ Standar'gj^g against (a), using phenolphthalem indicator 

(c) Bhenofphtftdfctn mdtcafor — ^3 directed under II, 8(d) 

^ jinTPUMlNArtlON 

Place 0 5 g of burnt or hydraf^^ n g of ground limestone or ground marl), 
prepared as directed under 2, iii ^ beaker,' add 50 cc of the 06 A HNOi, 

cover the beaker with a watch gf ^nd boil for 5 raio Cool and titrate the excess 
of acid with the 0 2 , A NaOH 8o4„ phenolphthalem indicator Calculate and 

report the results as percentage Lf QaO in burnt and hydrated lime and as per 
rentage of C aOO, equivalent for hijoeslonea and marls 
CAUS-djc VAUJEI— OFFICIAL 
^ l*pVARA'rn^ 

In this apparatus A is a 500 cc IlrUntneyer flask of Pyrev glass, and / is a filter 
cone packed nearly full with cottonAwhicb is covered to a depth of from 2 to 3 mm 
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IV 


n.ih hghtls compacted macerated «lto paper The filter cone la coanected rnth the 

svphonfutx'ilbj means of thick walled robber Uibtng The receiving flasks m and 
n arc cahhnfcd to deliver 50 and IWrcrcspcctn^Jy S is a suction flask 



FIO 3— tPPARATLS roit AUTOMATIC riLTRATIOV AND MWSURFMFNr 
01 UMC feOLtmONS 


6 MTtRMlNlTJON 

Grind the lime sample to pa'ts a 100 mesh 5ic%< mi\ thorolj lu rollinR and place 
in a simple container (Prcjjire tho sample m on itmo'-phcro of mmimttm moisture 
and CO| content nnd protect il from the breath of the operator ) Transfer a portion 
of the sample to ft weighing bottle meins of a pohahed, narrow pointed spatula 
that Uni been cnUUratnl to bold approximately 1 5 g withdraw th< charge to be 
used and dctcfinme its exact weight bi difference Introduce the charge dirccth into 
thedrj tlMivft) proiided uithatightlx fitting rubber stopper 

Propire a sugar soln unmeJtatdy before use bj phcing do g of granuHted sugar in 
K mcisuring flaik calibrated to delncr '•00 cc lDi«inhc the siig ir \\ ith cold CO-frcL 
lljO and make up to the mirX Hold froth the Prlenmejcr flask containing the 
charge and the flask containing the sugar soln in a slightlv incliiud position insert 
the neck of the sugar fioln lla«k a short ilistnnce mto the I rlcnmej cr flask and can 
fnllj trin«!cr the sugar soln while simaltiBcoHil} and BMicKrnnouiK agitating both 
fli ki bv n rotarv motion to preient granulation of the lime Stopper the I rlcn 
mejer flv*k eerurel) , agitate, and adl if desired » fpiiniitj of clean dn beads 
I ffi ct complete coin of iincoitrd caustic fime b> six I min agitations at intcn als 
of2orJnun Crush on^ undi*i«tegrite«l fiarficJes of the simple bj cartful twisting 
of the stopjicr after init rting the fln«k to trip them in the space belwet n the stoppt r 
andthenerkoflhefla.sk Minn I > min fiirtlirrcontict bclwten the him and the 
f itgar roln, and thm filter 



IV 


METHODS OF ANALYSIS 


Connect the filter tone F with the syphon B and close stopcock D Connect the 
receiving flasks, apply suction, and quickly connect the Erlenmeyer flask A con 
taming the lime soln v- ith stopper E Open stopcock C and filter 25-50 cc of the soln 
Close C and open D to release suction Remove m and replace with another dry 
flask of the same kind Close D, open C, and continue the filtration until both m and 
n have been filled at least to the marks To disconnect the system, close stopcock C 
and press the outlet of flask m down gently and then the outlet of flask n to remove 
any excess of liquid above the marks Permit the intermediate connection to empty , 
and then open stopcock D and remove m and n Titrate the first 50 cc, or pilot ah 
quot, of the filtered soln with 0 5 hf HCl, using phenolphthalem indicator Run twice 
the volume of the 0 5N acid required for this titration into a co\ ered 200 cc beaker, 
add the second, or 100 cc aliquot, of the filtered soln to this acid and phenolphtha 
lein indicator, and complete the titration 

Calculate the caustic \a!ue of the sample by means of the formula 

\ which 

A “percentage of acti\eCaO, 

4 “Ccof 0 5 AT acid used per 100 cc of lime soln, 

If «=> i\ eight of charge 

7 CARBON DIOXIDE— TENTATIVE 

Proceed as directed under I, 6, using 5 g of burnt or hy drated lime (1 g of ground 
limestone or ground marl), prepared as directed under 2 Calculate and report the 
result as percentage of CaCOj 

8 TOTAL CALCIUM OXIDE— TENTATIVE 

Place 1 g of burnt or hvdrated lime (2 g of ground limestone or ground marl), pro 
pared as directed under 2, m a hard glass beaker of 250 cc capacity , add 25 cc of 
HjO 10 cc of nCl, and a few drops of IINOj, boil for 10 min and evaporate to 
dry ness Separate and remove the insoluble matter, SiO: and Fe and AI oxides as 
directed under I, 16 and 17 Determine CaO as directed under 1, 18 

9 TOTAL MAGNESIUM OXIDE— TENTATIVE 

Proceed as directed under I, 19 or 21, using llic combined filtrate and wusliinRs 
from the CaO determination under 8 

10 MECHANICAL ANALYSIS OF GROUND LIMESTONE— TENTATIVE 
Transfer 100 g of the original matenal to a set of 10 , 20 , 40 , GO 80 , and 101) 

mesh standardized sieves complying with the specifications of the Bureau of Stand 
ards Sift, shaking for 5 min on the 80 and 100 mesh sieves and breaking lumps by 
means of a soft rubber pestle if the material has a tendency to cake Weigh the 
material that is retained on each sieve and that w hich passes the 100 mesh sieve and 
express ns percentages of tlie total weight 

SELECTED RLrLIlLNCI S 

‘ J Assoc Oflicial Agr Cbcm 7, 252 (1024), U S Bur Standards Circs 96, 
118 143, ISO, 153, Am Soc Test Alatcrials Icntntive Standards 1021 p -77 
* Ind F ng Chem , 20, *112 (1028), J Assoc Official Agr Chem , 11, 153 (1928 ) 


V AGRICULTURAL DUST* 

• See note at bottom of p x\ 
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VT mSECTICIDES AND FUNGICIDES 
C.IMUAI MlTilODS 

1 PREPAJIATIO’? OP SAMPLE-OmCIAL 

I horoU mix nil piinpi*’* lK'for<* M'lke «ater ?o!ublf »fttcrnmintion'» 

j 1 a» rrrfjvc*!, wnlioijl further i>iil\mrntion or dr\jnK In ihrc i«oof hr 

Nii( N nr M N ^sriuh htRMiuantitiMtn weiRhinR anti Rn^hlc of 

(hr ftqur*iiix pi)ln’< 

2 MOlSTURP-OFFlCIAt 

<SpphrA>5r tn VanaRttni lx>y»lon i>«tplr m’r tiered lead at etiaic cilcuim nr 
, TnnRur luin «r««nntc line ar'cnitc, and powdered Ilordenux mixture ) 

Drs i K 1o eonitanl weiplit al 10 > 110* and report the lo«« in wciRhl as moixlurc 

TOTAL ARStniC 

UrMo<i f (Wy ( H/ro>j* ( A/ornfe Oithff ditin') Ofictul 
( \i>j'lieahh exrent in the {irr«ence of nitrate'* to the tit terminalJon of total nreeine 
in I ant trttti len\an«eTnte enlevnm atvenate tine awenite innRne^mm ar«ennte, 
and llnfdentix imxtun mill ar emeiN ) 

J «» At I NT'S 


ft) nrnettion Oil h »pln I>»*v>he 2 r td pure VrAh in a In iVer hv 

Uidmg with alKuit IV) .’0 lee of lli<l eontaimiiR lO re of Ilt'^Oj roni tran^ftr to A 
/KJee \rdiiinrlrie nnd tldute to the marh 
(b) ‘tf md jr«/n>/i«r re/n -I*re|>ire an approximatrli (HI) \ aolna-foUowa Mix 
Intimaleh 0 ' » k of pure I niih twice thiA weiRht of pure Kl Di««<iUr a Rniall 
tpsnniitu of water filter atnlddiiir thefdtroteto 1 lit< rin a xolumetrie flx'W ''tain! 
*rdueacxtn*t (■) ax follow a I’lpet Occ of the A«i<>»et)!n inioan I rlcnmever flnxk 
iJilule to ih'- rnme toldme ax that of the nUtpiot u«eil for the lit ration in the aetimf 
if urmmatnn neiunlire t»iih Naflt <)i add I iRinexcrAx and add the atnntlartl 
I e lit! from a f urel ehxkinR tf)r flxxV nmlinnoii h iinld the vellow etdor ill«ap 
jwxr*#1»eh ffomthexilit Ihenrdd »rr «»f the eJnrrh in*hrxtor and cotilmne ttchhiic: 
iteledi •Sr7{«tii»e mild a {termanent tdije rtdor m ohtanu d ( xletdiie the Xalue 
« f the »jAtj lar J I »f ! I in term* of \« <>» and \* t)» I or tin rDUMmon of (h to 
\«,tt nultiph lx } loI“ tlrei »> )x!l\ rr»tan*txr<U»e the I aRxin I the AlandanJ 
fo’n 


(e) *• )» f f f f *dn I i»R of \aUK), in HjO and dilute to I 

filer Oaef<- » f tin* e In I* n]>, ro\imstet\ e'(ux) to Oin t r «>f \ dh 1 »> stand irdirr 
tr*rffer . . ec ali pn t* of the »tar dir I A«,lh etln <«) to «n rr I rfenmetcr P\»h- 
• fM'eerflftl tlifutr t«» UFJ rr hent l<» *M an 1 tiirxte with the 1 rtjmaft s jIii 
' 15 1 »ln i »i f i1,e me|h\l oratiReii dientor ll) J> » not n Id the indienior until near 
tl e rti 1 j f t),r titfxu n aed act ale the h jm J e intinu m»l\ in irnfer In anud loeaJ 
e »e<«» ♦ f (f e i ri n lie eojn \»} f tf e I romate *>lft \rr\ »lnwlj when xj {>^>nfhlnJ^ 
t* e l«if i» f tttraii n tfje r } p ml j* #i nan l*\ a el auEe fr *m red ti r* h rle»* 

Un‘ t Ih ‘ hr4iHK.f Nat)}linll,t>on<l hluteti. lliirf 


(e) '■f <* 

}l,»l t « * if u Jr* 


Mu »f« ut » r * f boeJi ]M)ii !err.J jtr sio ftiarefi w itfi et 1 1 
fcjfa* oi .‘ine*- f tt< ilttR H <> •*irn >r e e*!«t<ih ar, 1 itn 


e ’ » N < M- lin If { f*tif * 



FIC 4— APPARATUS FOR DISTILLATION OF AnSDMOUS CnLORIDE 


4 APPARATUS 

The opparatus used is shown m Fig 4 The distillation flask is of 500 cc capactt> 
and rests on a metal gauze that fits over a circular hole in a heavy sheet of asbestos 
board which in turn extends out far enough to protect the sides of the flask from the 
direct flame of the burner The first receiving flask is of 500 cc capacitj and contains 
40 cc of HjO, the second is also of 500 cc capacilj and contains 100 cc of HiO The 
\olume in the first flask should not exceed 40 cc otherwise there may be separated 
a compound of As that can not readily be rcdi^solved without danger of loss of 
\sClj Keep both flasks cool bj placing them m a pan thru nhich H 0 circulates or 
« hich contains lIjO and pieces of icc 

5 DETERMINATION 

11 cigh a rpiantiti of the sample containing not more than 0 4 g of As and c ash 
into the distillation flask b\ means of 100 cc of HCl Add 5 g of CujClj and disli! 
1\ hen the volume in the distillation flask la reiluccd to about 40 cc add 50 cc more of 
HCI bj means of the dropping funnel and continue the distillation, repeating the 
additions of 50 cc portions of HCl until 200 cc of the acid distillate has passed over 
Mash donn the condenser and all connecting tubes carefuUj, transfer these nash 
mgs and the contents of the Crlcnmeycr flasks to a liter volumetric flask, dilute to 
the mark, and mix thorolj Titrate the distillate by one of the follon ing procedures 

(a) Pipct a 200 cc aliquot into an Erlenme} er flask and nearlj neutralize with the 
NaOII soln using a few drops of phenolphthalcm indicator |II, 8(d)] and keeping 
tbcBoln well Cooled If the neutral jioml is passed, add IICl until again slightly acul 
Neutralize with NallCOj, add i~5gin excess, and add the standard I soln from a 
buret shaking the flask continuously until the yellow color disappears slowly from 

3G 
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METHODS OI ANAIISIS 


10 AllARATtlS 

The apparatus and manner of connecting are described under 4 (Fig 4) 

1 1 DETERMINATIOV 

eigh 2 g of the sample and transfer to the distilling flask Add a soln of 5-S g 
of CujCli in 100 cc of HCI and shake to bring the sample completelj in contact with 
the acid soln and to e^pel HjS When the reaction has ceased, close the flask, con 
nect with the condenser, and distil as directed under S until 200 cc of the acid dis 
tillatc has passed over Make thedistillatc to volume in a liter flask, mix thoroly, and 
transfer a 200 cc aliquot to a 400 cc Pjrex beaker or porcelain casserole Add lOccof 
IINOj and 5 cc of HiSO< evaporate to a 8 irup> consistency on a steam bath, and 
then heat on a hot plate until the white fumes of H 2 SO 4 appear Cool, and wash into 
a 500 cc Erlenmc\cr flask If the quantity of HjSOi is oppreciablj lessened bj fura 
ing, add sufficient to make the total quantity of H 2 SO 4 approximately 5 cc Dilute 
to 100-150 cc, add 1 5 g of KI, and boil until the volume is reduced to about 40 cc 
Cool the soln under running IljO, dilute to 100-150 cc, and add the NaiSiO* soln, 9, 
dropwise until the I color is just removed Nearly neutralize the HjS 04 with the 
NaOlI soln, 3(d), finish the neutralization with NallCOj add 4-5 g in excess, and 
titrate with the standard I soln as directed under 3(b) From the number of cc of 
standard -soln used calculate the percentage of As in the sample Report as AsjOj or 
AsiOt according to whether the As is present in the tnvalcnt or pents\alent form 
If the condition of the arsenic is unknown, report as As 

WATER SOLTOLE ARSEmC-OmClAL 

(Applicable to the determination of water soluble arsenic in lead arsenate, calcium 
arsenate, zinc arsenitc magnesium arsenate, and Bordeaux mixture with ar 
senicals ) 

12 RBAOEVTS 

The reagents and solns used are described under 3 and 9 

13 DFTEBMINATIOK 

lo 2 g of the original sample if a powder, or 4 g if a paste in a liter Florence 
flask, add 1 liter of reccntlj boiled HjO that has been cooled to 32 Stopper the 
flask and place in a w atcr bath kept at 32” bj means of a thermostat Digest for 24 
hours, shaking hourly for 8 hours during this period Filter thru a drj filter, trans 
fer 250-500 cc of the clear filtrate to an Erlenmcycr fiask, add 3 cc of lIjSOi and 
e\aporate on a hotplate When the xolumc reaches approximately 100 cc add 1 g of 
Kl, and continue the boiling until the volume is about 40 cc Cool, dilute to about 
200 cc, and add the NaiSiO< soln P, dropwtsc until the I color is exactly remov ed 
(A\ Old the use of starch indicator at this point ) Neutralize with NallCOj, add 4-5 
g in excess titrate with the standard I soln until the j cllow color disappears slowlj , 
add 5 cc of the starch indicator, and continue the titration to a permanent blue color 
Make correction for the quantity of standard I soln necessary to produce the same 
color using the same reagents and volume From the number of cc of standard I 
soln used calculate the percentage of water soluble As in the sample 

GeSERAE PltOCEDCRE FORTllF AnALTSISOF PRODUCTS CONTAIVINO ARSEVIC ANTI 

MOM, I E^D, CoriFii 7i\r, Iron, Calcium, Magnesium, Etc 

(Applicable lo such preparations as Bordeaux lead arsenate, Bordeaux nne ar 
scnite Bordeaux Pans green and Bordeaux calcium arsenate ) 
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presence of Cu (using an equivalent weight of CtiSO<) From the corrected number 
jf cc of standard I soln med calculate the perceotage of As Oi m the sample 

Method IP — Ofictal 

24 BPtOEHTS 
The reagents and aolns used arc described under 3 

25 DFTfiRMn. vnoti 

Weigh 1 5 g of the sample and wash into a 2a0 cc volumetric flask mth tOO cc of 
HCl (I +4) heating to a maximum of 90", if necessary, to secure complete soln of 
the sample Cool and make to volume 

(a) Transfer a 50 cc aliquot to a SOO cc Erlcnmeyer flask, add 10 cc of HC! heat 
to 90", and titrate w ith the standard bromate soln as directed under 3(c), beginning 
w ith ‘Titrate with the bromate soln ' Or, 

(b) Proceed as directed under (a) with the exception that the titration is made 
without heating the soln 

I-rom the number of cc of bromab soln used calculate the percentage of AsjOi 
m the sample 

SODIUM ACETATE SOLUBLE ARSENIOUS OXTDE*~TPNTATIVE 

26 W AGENTS 

(a) iSodiKm acetaU soln — Prepare a soln containing 12 5 g of the irjstalhzed salt 
(CifiCOONa 311:0) in each 35 cc 
The other reagents and solos u ed are described under 3 

27 DETFllMlNATtON 

Place 1 g of the sample in a 100 ec volumetric flask and boil for 5 min nith 2 j cc 
of the Aa acetate soln Dilute to the mark shake, and pass thru a dry filter paper 
Titrate an aliquot of this filtrate as directed under 3(b) Calculate the quantitj of 
A«,Oj present and express the results perecnlaoC of Na acetate soluble AsjOj 
WATER SOLUBLE ARSENIOUS OXIDE— OFnCIAL 

28 nEAC tNTs 

1 he reagents and solns uietl are described under 3 

29 DFTFRlUVATtOS 

lo 1 gof the sample in abler Florence flask add I literof recently boiled lIjO that 
has been eooled to 32" Stopper tbt flask and place m a water bath kept at 32" by 
means of a thermostat Digest for 24 hours, shaking hourly for S hours during this 
})erK«I filter thru a dr} filter ami Iran fer 2o0 cc of the filtrate to an Erlcmnojcr 
flnsk, add 4-0 g of NallCO, and titrate uith the standard I soln to a permanent 
blue color « ing St ireh indicator Correet for the quantitj of the standard I neces 
sarj to produce the same color using the same reagents and volume Calculate the 
quantitj of \«jOi present and express the results as percentage of water soluble 
AsiOi 

TOTAL COPPER OXmE 

30 Flectrtdytic Method — O^cinl 

Treat 2 g of the Bomplc in a beaker with 100 cc of HjO and about 2 g of NaOH 
and bod thorol} until all the Cu la precipitated as CujO Filter, wa«h well with hot 
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METHODS Of ANALYSIS 


HjO, di<?sol\e the precipitate m hot HNO* (1 +4), cool, transfer to a 250 cc volu 
metric flask, and dilute to the mark Electrolyze an aliquot of SO or 100 cc as di 
rected under 16 Calculate to percentage of CuO 

31 Thiosul/ate AfertotP* — OJJictal 

Determine Cu in an aliquot of the HNOj soln of CuiO, under 30, bj titrating with 
standard thiosulfate soln, as directed under 17, and calculate to percentage of CuO 

LONDON PURPLE 

32 MOISTURE— OFFICIAL 
Proceed as directed under 2 


TOTAL ARSENIC 

/me Oxide Sodium Carbonale Method'^ — OJJictal 

33 REAGENTS 

(a) Zinc oxide sodium carbonale mixture — Mix 4 parts of ZnO and 1 part of an 
hydrous NajCOj 

The other reagents and solos used are described under 3 

34 DETERMINATION 

Mix 1 g of the sample thoroly nith several times its aeight of the ZnO NatCOi 
reagent m a shalloir porcelain crucible, and cover mth a layer of the same reagent 
Place the crucible, unco\ered, in a muffle and heat gently at first and finally for 
about IS min at full heat (The mass mil not sinter ) Cool, transfer to a 500 cc dis 
tillation flask and proceed as directed under 5 or 8 

TOTAL ARSENIOOS OXIDE't-OFPICIAL 

35 REAGENTS 
The reagents and solns used are described under 3 

36 DETERMINATION 

Dissolve 2 g of the sample in 100 cc of llCl (1 +4) at a temp not exceeding 90 , 
Alter into a 250 cc volumetne flask, n ash thoroly , cool, and dilute to x oluroe Treat 
100 cc of this soln with NallCOj in excess, transfer to a 500 cc volumetne flask, 
dilute to the mark, adding a fen drops of ether to destroy the bubbles Mix thoroly 
and pass thru a dry Alter Titrate 250 cc of the AUrate as directed under 3(b) and 
calculate the percentage of AsiOj 

TOTAL ARSENIC OXIDE'*— OFncIAL 

37 REAGENTS 

1 he reagents and solus usc<l are described under 3 

38 DrrtRMINATION 

Boll on a hot plate or over a low Aame 2 g of the sample with 5 cc of HNOj and 
20 cc of IIjSOi in a co> cred casserole or a Kjeldahl digestion flask After 10-15 min 
add fuming UNO* or pondered IsaNO* in small quantities at a time until all or 
game matter is destroy ed and the soln is practicalh colorless Cool, add about 50 cc 
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o( lUO (to <lecompo''' nnj nUro suWunc rcuI formed), ami he it agam until all 
11N0> f«me^ are expelled Cool transfer to a 2'0 cc xolumotnc dask dthUe to (lie 
marV. with ITiO, mix thoroU, am! filter thiai adr> filter 
Transfer »Occ of this filtrate to a 400 cc 1 rlcnti\c>er flash, ihlutc with HiO to 100 
ee, add 1 K of K!, heat to boiling, ami eaaporalc to about tO cc (not losx) Cool, 
dilute to IW 200 ee and rcmoac the excess of I with 0 flo N \ajStO, 9 If the soln 
IS rhphtli colored from organic matter or from am raatenaU other than free I add 
the thiosulfate until it IS nrarU colorle«» then a few drops of the starch indicator, 
ami continue nddinR the thiosulfate slow l> until the blue color just disappcara Con 
tmue at once as directed under 3(b), lieRinninR with ' ncutralire with NnllCOi ” 
Suhtrai t from this reading the number of cc of the standard I soln corresponding to 
the As,0» o\)toine<\ under 3b and from the rcmaindet calculate the percentage of 
AsiO$ in the sample 

S') WATER SOLUBl-E ARSEKIOOS OXIDE— OFFICIAL 

I'rorecd ns directed under 29, using 2 g of the sample and Jightlj acidifxing the 
aliquot employed with IICl (1 + 1) licfore adding the excess of NaUC Oi 

WATER SOLUBIE ARSENIC OXIDE -OFFICIAL 

40 HE SOI NTS 

The reagents and soln« u«ed arc dc«cnbei! under 3 

41 DETmilia XTION 

1 ransfer a 2*fl cc aliquot of the 11*0 extract obiamed under 39 to a ca? erolc, add 
cc of caaporatp to n small \ohimc and heat on a hot plate until white 

fumes of Hj^Oi appear C os er the casserole add I 2cr of fuming ll\0» and again 
heat until Uie api>eatancc of white fumes tool add u little H>0 and m order to 
exj>cl tlic last traces of UNO, once morcesaporatc until white fumes appear Cool 
diluti to uIkuiI too CP with UiO and atld I gof Kl ami suflictent H,''©, to make the 
l«t«l ipiantits prestni alKiut > cc Uoil until the solume is reduced to about 4D ec 
( on] dilute to almtit 2i)0 cc and add the npproximntrh 0 0 > \ Na,SOi poln, 9, 
dmimi c until tl e 1 color is exnrtU rcmoie«l I’roeerd a.s directed under 3(b) be- 
ginmngvfilh neutrabic wub NalK O, t ottccI fur the ipiantit) of the atamlard 
I polo Here sari to produce the came c*dor us,,jp the pame reagents and solume 
Suhtrafl from the corrected fitratmn mding tlx numher of ec of the standard 
f ► dll eorrr«jK>n«hnK to the Ss,(), obtainwl umicr 39, and from ihe ri mmndrr calcu 
latethejvrecmai'cof \sjO*pre «nt 

LEAD arsenate 
42 MOISTURE OrnciAL 

(a) I’orirr Drj . R III cmstMil vicii.ht M to I UO and rejxirt (he loss ,n 
Wright as tTK istijrc 

/ 1* r I roccc\l as diTcrteil umlcr <•) usmg (| r < nml the ,lrs pamjdc (o a 
f cp'iwdrr tnt\wr!| irafi frr a email p<trtinn <u a cample iKittlc and again drv for 
J 2 hours at 10 llo I 1^ this anlmlrous material for the dttcrmmalion of total 

1 I ( l a»- i ! ni il K 

TOTAL ASSrXjC 

<2 Mi* ti 

If r« ! as ditr-'tf-l on b f 5 or R 
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Pure PbHAsOt may be prepared by pounog a soln of Pb(NO»)j into a eoln of 
IvHtAsOi ^bich should be in excess Collect the precipitate bj filtration, dissohe 
it in the smallest possible quanUtvof boiling Hf»Oi (I +4), and ponr the eoln into a 
large quantity of HjO Collect the precipitate by filtration and dry at 110® 

49 dftehuinaiiok 

Weigh 0 5 g of the pondered eample and transfer to an Erlenmejer Hast Add 
2o-30 cc of fICl and evaporate to dryness on a steam bath Then add 50 cc of HCl 
and proceed as directed under 48(6), beginning with "If necesssrj to effect soln, heat 
on a steam bath " From the number of cc of standard thiosulfate soln used calculate 
the percentage of AsiO» 

50 WATEK SOLTOLB ARSEHlC— OTnClAE 
Proceed as directed under 13, and calculate results as AsjOj 

TOTAL LEAP OXJPE 

51 ^^U^^od /»»— 0#«af 

Heat, on a hot plate, 0 5 g of the powdered sample with about 2o ec of HNOj 
(1+4) m a GOO cc beaker Remove any insoluble residue b> filtration Dilute to at 
least 400 cc heat nearly to boiling, and add NH*OH to slight precipitation, then 
IIKOj (1 +0) to redi«isoIve the precipitate adding 1-2 cc in excess Pipct into this 
soln, kept almost boiling, 50 cc of a hot 10% KjCrO«eoIn stirring constantly Decant 
whilt hot thru a neighed Gooch crucible, previously heated to 140-160“ and wash 
several unie« by decantation and then on the filter with boiling HjO until the wash 
mgs arc colorless Dry the PfaCrO<at 140-150“ to constant weight From the weight 
of the PbCrOi calculate the percentage of PbO m the sample, u^ing the factor 0 6000 
The PbCrO< precipitate may contain a small quantitvy of PbllAaOi which 
will cause slightly high results, but this vrror rarely amounts to more than 0 1-02% 

52 ^fethod //“— 0/«af 

(Not applicable in the presence of calcmin) 

Heat, on a hot plate 0 5 g of the powdered sample with about 25 cc of HNOj 
(1+4) in a porcelain evaporating dish or casserole Remove any insoluble residue 
by filtration Add 3 cc of If SO« and evaporate on a hot pi itc until the appearance 
of white fumes Cool, add s few c** of HjO (to decompose any nitro sulfuric acid 
formed) and again heat to fuming Proceed as directed under 15, beginning with 
"Cool add 50 cc of IIjO and 100 cc of 0 j% alcohol 

CALCIUM ARSENATE 

53 MOISTURE— OFFICIAL 
Proceed as directed under 2 

54 TOTAL ARSENIC 
Proceed as directed under 5 or 8 

TOTAL ARSEinoUS OXIDE**— OFFICIAL 

55 RE VGPNTS 

The fc igents and solns u<ied are dewnbed under 3 
55 DETERMINATION 

(a) (Not applicable in the presence of nitrates ) 
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this point by adding a little NaHSOa and heating on a steam bath until the odor of 
SO 2 has largely disappeared Cool, dilute to about 100 cc, and proceed as directed 
under 19, beginning with ‘'add 35-40 cc of the Hg thiocyanate reagent with 
vigorous stirring '* 


COPPER CARBONATE 
COPPER OXIDE 
Electrolt/Uc Method — Official 

Vi eigh 0 5 g of the sample, transfer to a 150 cc Pt dish or 150 cc beaker, and dis 
solve in 25 cc of HNOj (1-1*4) Dilute to about 100 cc and determine the Cu bj 
electrolysis, as directed under 16, beginning with “electrolyze, using a rotating 
anode and a current of about 3 amperes ” 

75 Thxosidfate Method — Official 

Dissolve 0 25-0 5 g of the sample in 25 cc of HNOj (1 -}-4), dilute to about 50 cc, 
and proceed as directed under 17, beginning with “add NH»OH in excess ’ 

BORDEAUX MIXTURE 

76 MOISTURE— OFFICIAL 

(a) Founder — Dry 2 g to constant weight at 105-110® and report the loss as 
moisture 

(b) Paste — Heat about 100 g in an o\en at 90-100 until dry enough to poivder 
readily and note the loss in weight Fovrder this partially dried sample and deter 
mine the remaimng moisture in 2 g, as directed under (a) Determine CO 2 as di 
rected under 78, both in the original paste and in this partially dried sample Calcu 
late the total moisture by the following formula 

,, . (100-a)(64-c) . , . 

—rf, in which 

M ^percentage of total moisture in original paste, 
a = percentage of loss in weight of original paste during first dry mg, 
b — percentage of loss in weight of partially dried paste during second dry ing, 
c “percentage of COj remaining in partially dried paste after first drying, and 
d = percentage of total COj in original paste 

CARBOIT DIOXIDE”— OFFICIAL 

77 APPARATUS 

Use a 200 cc Erlenmey er flask closed with a 2-hoIed stopper, one hole is fitted u ith 
a dropping funnel, the stem of which extends almost to the bottom of the flask, and 
the outlet of a condenser, which is inclined upward at an angle of 30® from the 
horizontal, passes downward thru the other hole The upper end of the condenser is 
connected with a CaCl tube which in turn is connected with a double U tube filled 
in the middle with pumice fragments, previously saturated with CuSOi sola (20% 
CuSOi 5HjO) and subsequently dehydrated, and with CaCI at either end Then 
follow two weighed U tubes for absorbing the CO 2 the first filled with porous soda 
lime, and the second, i with soda hme and | mtfa CaClt, the latter reagent being 
placed at the exit end of the tram A Geisslcr bulb, partly filled with IIiSOi is at 
fached to the last U-tube to show the rate of gas flow An aspirator is connected with 
the Geissler bulb to draw air thru the apparatus An absorption tower filled with 
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soda lime i 3 connected with the month of the dropping funnel to remove CO 2 from 
the air entering the apparatus 

7S WTEHUlKATlON 

■W eigh 2 g of the powder or 10 g of the paste loto the Erlenmeyer flask, add about 
20 cc of H 2 O, attach the flask to the apparatus, omitting the 2 weighed U-tubes, and 
draiv COj free air thru the apparatus until the original air is displaced Then attach 
the neighed U tubes in position, as described under 77, close the stopcock of the 
dropping funnel, pour into it 50 cc of HCI (l-f-4), reconnect with the soda lime 
toner, and allon the acid to flon into the Erlenmejer flask, slowly if there i<j much 
CO 2 , rapidly if there is little hen effervescence diminishe'i place a low Bunsen 
flame under the flask and start a flon of H O thru the condenser, allowing a slon 
current of air to flon thru the apparatus at the same time Maintain a steady but 
quiet ebullition and a slow air current thru the apparatus Boil for a few mm after 
the H 5 O has begun to condense in the condenser, then renio\e the flame and con 
tmue the aspiration of air at the rate of about 2 bubbles per second until the ap 
paratus is cool Disconnect the weighed absorption tubes cool m the balance case 
and n eigh The increase in n eight is COj 

COPPER 

79 Eteclrohjiic Method — Oficiol 

Dissolve 2 g of the powdered sample in 25 cc of HNOj (1+4), dilute to 100 cc* 
and electrol> 2 e, using a rotating spiral anode and a current of about 3 amperes as 
directed under 16, beginning with “Wash into a weighed 150 cc Pt dish 

80 Thiosulfate Method — Offictol 

Dissolve 2 g of the pondered sample in about 25 cc of HNOi (1+4) dilute to 60 
cc, add NHiOlI m e^ctess and heat, then, without removing the precipitate which is 
formed, boil off the etcess of NHj add 3-4 cc of acetic acid, cool, add 10 co of 30% 
l\l solo, and titrate as directed under 17, beginning with “titrate with standard 
thiosulfate sola “ 

BORDEAUX MIXTURE WITH PARIS GREEN 

81 MOISTURE— OFFICIAL 
Proceed as directed under 76 

82 CARBON DIOXIDE— OFFICIAL 
Proceed as directed under 78 

83 TOTAL ARSENIC— OFFICIAL 

1 roceed ns directed under 5 or 8 , using 2 g of the sample and calculating the re 
«uUs as As,0, 

®4 TOTAL ARSENIOUS OXIDE— OFFICIAL 

Proceed ns directed under 23, using 0 5-1 0 g of the sample 

WATER SOLUBLE ARSENIOUS OXIDE— OFnCIAL 
Proceed ns directed under 29, us,ng 2 g of the sample and slightlj acidifv mg the 
aliquot cmploved with HCI (1 + t) before adding the excess of NallCOj 
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METHODS OF ANALYSIS 


106 DETERMINATION 

Transfer a 50 cc aliquot of the soln prepared as directed under 104 to a beaker 
dilute with an equal volume of HjO, add 1-2 cc of the HCHO soln, stir w ell, and let 
stand for 15 min Acidify with HNO* (1+1) (6 cc is usuallj enough), add a measured 
volume of the 0 1 A’’ AgNOj soln sufficient to give an excess, stir well, filter, wash, 
and titrate the excess of Ag in the combined filtrate and washings with the 0 1 iV 
thiocj anate soln, using ferric indicator From the number of cc of 0 1 iV AgNOj soln 
less the number of cc of 0 1 AT thiocyanate soln used, calculate the percentage of 
Cl in the sample 


Method — Official 

107 REAGENTS 

The reagents and solns used are described under 105 

108 DETERMINATION 

Transfer a 50 cc aliquot of the soln prepared as directed under 104 to a distilling 
flask, dilute to 100-150 cc, acidify with a slight excess of acetic acid, and distil, 
passing the vapors thru a condenser, the delivery end of which dips into a soln of 
KaOH, to absorb the HCN After all the HCN has been driven off, which should be 
the case when 50 cc of distillate has passed over, wash the liquid remaining in the 
distilling flask into a beaker, add 5 cc of HNO} (1 + 1) and then a measured x olume 
of the 01 N AgNOj sola sufficient to give an excess, stir well, filter, wash, and 
titrate the excess of Ag m the combined filtrate and washings with the 0 1 A' thio 
cyanate soln using feme indicator From the number of cc of 0 1 A* AgNOi soln, 
less the number of cc of 0 I A thiocyanate soln used, calculate the percentage of C! 
m the sample 


CALCIUM CYANIDE 
CYAKOGEN>*— OFFICIAL 

109 REAGENTS 

(a) Sliver nilrale soln — 0 1 A Prepare as directed under 103(a) 

(b) Soda lead — Dissolve 20 g of Pb acetate in HjO dilute to 1 liter, and add 20^) g 
of chloride free NajCOj 

(c) jSodium hydroxide soln — Prepare as directed under 103(c) 

(d) Potassium iodide — Crj stals, or aeaturated soln 

no 


DETERMINATION 


Place about 200 cc of IIjO in a 500 cc volumetric flask and carefullj dry thU neck 
of the flask Weigh about 6 g of the sample in a weighing bottle and transfer/ to the 
flask with the least possible exposure to the air Wash the mixture down lAto the 
flask and mix by whirling until soln is complete and the small quantity olf CaC: 
has been decomposed Then add io cc of the soda lead reagent, or a quantity sufli 
cient to remo\ e sulfides close the flask with a rubber stopper, and shake t»horoly 
preferably for half an hour Dilute to the mark, mix and filter thru a drj, filter 
Transfer a 50 cc aliquot to a 400 cc beaker and proceed as directed under 104, be 
ginning with^Add 200 cc of HjO ” 1 cc of 0 1 A AglsO* 8oln=0 005202 g ot^CS 
If the perccntMC of Ca(CN )i is desired, multiply the percentage of CN b> the factor 
1 7703 
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123 UffSOtFONATBD RESmUE— OFFICIM, 

Determine on occ of the rr rovered otl, as described under Mineral OU'^ 119 

124 ASH •—OFFICIAL 

Evaporate 10 r of the sample, or more if necesS3r\ in a Pt dish, ignite, and leach 
the charred n)a'‘s with JItO ignite the residue add the leachings, evaporate to dr>* 
nesq Ignite, and vvcigh From this weight calculate the percentage of ash Test the 
ashforCu, Ca CaFj, etc 


SODA LYE 

CARBONATE AND HYDROXIDE*'— OFHCIAL 

125 REHOENTS 

(a) Ihjtlrodilone nctd — 0 5 A Prepare and standardize »3 directed under n> 
17fa) 

(b) \tethyl ofanye i«dicn/or — Prepare as directed under 3(f) 

(c) r/ienolp/iffinfrin inrficn/or — Dissolve I R of phenolphthalein m 100 cc of neu- 
tralized alcohol h) volume 

(d) Uarxum chloritU *o/« — Dissolve 100 g of Bad 2IItO and dilute to 1 liter 

126 OFTERUIVATION 

Weigh about lOgof the simple from a neighing bottle dissolve m CO» free HiO 
and dilute to a dermite volume Titrate an aliquot of this soln nith the 0 6 \ HCl, 
using the meth) 1 orange indicator, and note the total alkshnit) thus found Trans 
fer an equal aliquot to a volumelnc flash and add enough of the BaCU eoln to preci 
pitatc all the carbonate, avoiding any unneccssarv excess Dilute to the mark with 
COrfrec HjO stopper ebakc and set aside When the liquid becomes clear pipet 
oiT ) and titrate with the 0 5 A IlCl, using the phenolphthalein indicator The 
numbero/ccofO 5A^afj(l required for this titralion muJJipJjcdbyS givfsthe num- 
ber of ccof 0 5 A at 111 equivalent to the NaOU present in the original aliquot The 
difTerence between this figure and the number of co of 0 5 V HCl required for the 
total alkabnilj represents the number of ec of 0 5 iV acid equivalent to the NbjCOj 
pri'cnt in the aliquot Calculate (he percentages of NajCO* and KaOH present m 
thcMmfife 


TOBACCO AND TOBACCO EXTRACT 
NICOTINE 

^}IiC(t(unii^lic Acid IfrtAof® — O^onl 
127 nraCFVT', 

(a) net, I «tifri —Dissolve 13() R of silicotunRstic acid (iHjO SiO* 

I JU Oj 221f,0) in HtO and dilute to 1 liter (There art several sihcotungstie acids 
The acids IHjO ‘■lO, lOWOj lff,0 and IlfjO biO, 12WO, iOffjO do not give 
ffjstalbnepncipitntcs with meoimeand should not be used ) 

(b) I Aydro/i letoln ■ — Dissolve -lOflRof \nOIf in HjO and dilute to I hlor 

(e) ffc/ frocAforif - (I 4'*) 

orrrRKivATfos 

Weieh^ijrh a quin t it \ of the prrpvratioiis as will contain preferabU between 0 1 
anti Ml R of tiirotine (if the sample contain* vtrv little nicotine le almiil 0 l^, do 



VI 


IfETHODS OF ANALYSIS 


not increase the quantity to the point where it interferes ^ith the distillation), wash 
with HiO into a 500 cc round-bottomed distillation flask, and add a little parafiin 
to prevent frothing, a few small pieces of pumice, and a alight excess of the NaOH 
soln, using the phenolphthalein indicator Distil rapidly in a current of steam thru 
a well cooled condenser connected b> means of an adapter with a suitable flask 
containing 10 cc of the dilute HCl When distillation is well under way, heat the dis 
tillation flask to reduce the volume of the liquid as far as practicable without bump 
mg or undue separation of insoluble matter Distil until a few cc of the distillate 
shows no cloud or opalescence when treated with a drop of the silicotungstic acid 
and a drop of the dilute HCl Confirm the alkalinity of the residue in the distillation 
flask with the phenolphthalein indicator Make the distillate, which may amount to 
1000-1500 cc, to a convenient volume (the soln may be concentrated on the steam 
bath without loss of nicotine), mix well, and pass thru a large dry filter if not clear 
Test a portion with methyl orange to confirm its acidity Pipet an aliquot, contain 
mg about 0 1 g of nicotine, into a beaker (if the samples contain very small quanti 
ties of nicotine, an aliquot containing as little as 0 01 g of nicotine may be used), 
add to each 100 cc of liquid 3 cc of the dilute HCl, or more if the necessity is indi 
cated by the test with methjl orange, and 1 cc of the silicotungstic acid for each 0 01 
g of nicotine supposed to be present Stir thoroly and let stand overmght Before 
filtering, stir the precipitate to see that it settles quickly and is m crystalline form, 
filter on an ashless filter, and wash with cold HCl (1+1000) Transfer the paper and 
precipitate to a weighed Pt crucible, dry carefull>, and ignite until all C is destroyed 
Finally heat o\ er a Teclu or Meker burner for not more than 10 mm The weight of 
the residue, multiplied by 0 1140, gives the weight of nicotine present m the aliquot 

FORMALDEHYDE SOLUTIONS 

FORMALDEHYDS 

Hydrogen Peroxide Metkod^^ — OJJinal 

129 RBAQBNTS 

(a) jSul/unc a«d — 1 N Prepare as directed under II, 17(5) 

Sodium hydroxide — 1 N Standardize against (a), using the litmus or brom 
tb} mol blue indicator lcc = 3002mg of HCHO 

(c) Hydrogen peroxide — The commercial reagent containing about 3% of HiOj 
If acid, neutralize with the 1 N NaOH (b), using litmus or brom thymol blue indi 
cator 

(d) Litmus indicator — A soln of purified litmi^ of sufficient strength that 3 drops 
will impart a distinct blue color to 50 cc of H:0 

(e) Brom thymol blue indicator — Dissolve 1 g of brom thymol blue in 500 cc of 
alcohol, 50% by volume 

130 DETBRMINATIOV 

Measure 50 cc of the 1 N NaOH into a 500 cc Erlenmeyer flask and add 60 cc of 
the HjOj Then add a weighed quantity, about 3 g of the HCIIO soln under cx 
amination, allowing the point of the weighing pipct to reach nearly to the liquid 
m the flask Place a funnel m the neck of the flask and heat on a steam bath for 5 
min , shaking occasionally Remove from the steam bath, wash the funnel nith 
HiO, Cool the flask to about room temp , and titrate the excess NaOH with 1 N 
acid, using the brom thjmol blue or litmus indicator (It is necessary to cool the 
flask before titration with the acid in order to obtain a sharp end point with the 
htnaus ) From the amount of 1 N NaOH consumed and the weight of the sample 
calculate the percentage of HCHO, accordmg to the following equation 

5C 
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MElHODi) OF ANALYSIS 


Bunsen burner Calculate the percentage of S from the weight of BaS 04 , using the 
factor 0 1374 

MONOSULFIDE EQUIVALENT •—TENTATIVE 

135 REAGENT 

Iodine soln — 0 1 A Prepare as directed under 3Xb), using 12 7 g of I and 2'i g of 
KI 

136 DETERMINATION 

Dilute 10 cc of the soln, prepared as directed under 133, to about 30 ccwith 
recently boiled and cooled HiO and titrate with the 0 1 I soln until the yellow 
color just disappears (There should be no difficulty m determining this end point, 
if there is, a small crystal of Na mtroprusside maj be used It must not be added 
until the end point is practically reached, since the blue color, if well developed, 
cannot be destroyed except bj an excess of I ) From the number of cc of 0 1 A I used 
calculate the percentage of monosulfide equivalent 1 cc of 0 1 A I =0 0016 g of S 
as monosulfide equivalent 

THIOSULFATE SULFUR 


Zinc Chlortde jl/cl/iod ® — OJJlcial 
137 REAGENT 

Ammonxacal nne chloride $oln — Dissolve 60 g of pure ZnClj in about 500 cc of 
HjO, add 125 cc of NH«OH and 50 g of NH«C1 and dilute to 1 liter 


138 


JIETERMINATION 


To 50 cc of HjO in a 200 cc volumetric flask add, m the manner indicated under 
134, 50 cc of the soln prepared as directed under 133 Add a slight excess of the am 
rooniacal ZnClj sola and dilute to the mark Shake thoroly and filter thru a dry 
filter To 100 cc of the filtrate add a few drops of methyl orange or methyl r* ’ -* 
cator and exactly neutralize with 0 1 A HCI Titrate the neutral soln w brom- 
proximatelj 0 05 A I soln, 3 (b), using a few drops of the starch indicator 
the number of cc of I soln used calculate the percentage of thiosulfate S - 
the > alue of the I soln is given in terms of As Oj it is necessary to blue indi 

b> 1 290 to obtain the equivalent of thiosulfate b 1 
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Iodine Titrnlion Method'^ — Tcnlaiiic 


b that 3 drops 


Continue the titration of the sola used in the determination of tA qJ 

equivalent, 136 with the 0 1 A I soln, letting the I act as its own in 
small drop produces a slight permanent coloration From the numbe 
I used calculate the percentage of thiosulfate S IccofOlAI^O 
thiosulfate add 50 cc of 

SULFIDE SULFUR )ln under ex 

140 J'lfic Chloride Melhot^ — OJftcial ^ bath^for 5 

To 10-15 cc of HjO in a small beaker add, in the manner iruhcatedlfunnel with 
10 cc aliquot of the soln prepared as directed under 133 Calculate with 1 A 
of ammoniacal ZnClj soln 137, necessary to precipitate all the S in the a\ cool the 
add a slight excess Stir thorolv filter, wash the precipitate twice with Iwith the 
and transfer the filter paper and precipitate to the beaker m w Inch the prci\ sample 
was made Cover with IIjO, disintegrate the paper with a glass rod, and at^ 
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MEtHODS or ANALYSIS 


Ignition at a dull red heat under a hood haMng a good draught (The crucible will 
melt m the full heat of a Bunsen burner ) 

PrecipttaUon — Official, Ftrsl Action 

153 KEAGINTS 

(a) Hydrogen peroxide — A 30% soln, commonly designated as “perhjdrol” or 
“superoxol ” 

(b) Pola&ztum permanganate soln — Approximately 0 1^ 

154 APPARATUS 

Digestion flask — A 200 cc Erlenmeyer flask, fitted with an air condenser by means 
of a ground glass joint 

155 DETERMINATION 

Place 0 5-2 0 g of the sample, depending on the quantity of Hg present, in the 
digestion flask Add 10 cc of connect the flask to the condenser, and rotate 

m order to bring all thp sample into contact with the acid Then add dropwise thru 
the condenser tube 3-6 cc of the 30% HjOj soln, and mix by rotation of the flask 
After the active reaction has subsided, heat over a low flame for 15-20 min , add 
5 cc more of the HtOi and continue the heating until all organic matter is destroyed 
(indicated by a clear soln), adding more HjOi if necessary Remove the flask from 
the heat allow to cool, wash down the condenser, and transfer the contents to a 
beaker, filtering if necessary Dilute to about 200 cc and destroy the excess of HjOj 
by titration ViUth KMnO« sola Precipitate the Hg with HiS, filter thru a weighed 
Qooeh crucible and dry the precipitate m the oven at 105-110 Extract the dried 
precipitate with CSi to remove any precipitated S, again dry, and weigh From the 
weight of HgS calculate the percentage of metallic Hg, using the factor 0 80210 
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VII CAUSTIC POISONS 


PHENOL 

Method V — Official 

{Applicable to the determination of phenol in commercial cresols, saponified cresol 
solns, coal tar dips and disinfectants, and to kerosene solns of phenols except in the 
presence of salicjlates or betanaphthol ) 

1 REAOENTS 

(a) Dilute mine acid — Blo'n air thru HNO until it is colorless and dilute 1 \ol 
ume of this acid ^ith 4 volumes of HjO 

(b) Millon’s reagent — Treat 2 cc of Hg in a 200 cc Erlenmeyer flask i\ith 20 cc 
of HNOa Place the flask under a hood and after the first violent reaction is over 
shake as much as necessary to effect subdivision of the Hg and maintain action 
After about 10 mm , when the action has practically ceased even in the presence of 
undissolved Hg add 35 cc of HjO, and if basic salt separates, add a sufficient quan 
tity of the dilute HNOi to dissolve it Add a 10% soln of NaOH dropwise iv ith thoro 
mixing until the curdy precipitate that forms after the addition of each drop no 
longer redissolvea but disperses to an eaidentlj permanent turbidity Then add 5 cc 
of the dilute HNOj and mix well As the soln deteriorates, do not use it later than the 
day of preparation 

(c) Standard phenol— Prepare a stock soln by dissolving a weighed quantity of 
the pure substance (cong^-ahng point not lower than 40 ) m a sufficient quantity of 
HjO to make not less than a 1% sola From this stock soln make a 0 025% soln in 
additional distilled HjO (This second soln, which constitutes the final standard 
should be prepared on the day of use ) 

(d) Dilute formaldehyde soln— Dilute 2 cc of commercial 37% HCHO soln to 100 
cc iMth distilled HjO 

2 APPARATUS 

(a) Nessler cylinders — 50 cc tall form, matched 

(b) Tesliubes — Approximately X80mmx20mm provided with rubber stoppers 
and marked at 25 cc 

(c) IFafcr bnlhfor healing the test tubes — A beaker containing a disk of wire gausc 
raised somenhat from the bottom may be U8"d 

3 I RFl AniTION Ol SXMPLE 

Commcrci il Cresol — ^ eigh by difference about 2 5 g of sample into a 2o0 cc volu 
metric flask, dissolv e in 10 cc of a 10% NaOH solo, and make to the mark c ith HjO 

'^aponifted Cresol Solas, Coal Tar Dips and Disinfectants, Kerosene Solns of The 
nols. Etc — W eigh by difference about 5 g (or use 5 cc and calculate the m eight from 
the density of the sample) of sample into a 250 cc volumetric flask and dilute to the 
mark mth IIjO In products consisting laigely of kerosene bring the HiO level to 
the mark nnd take aliquots from the aqueous portion only 

4 DETEnMlNATlOX 

Transfer a 5 cc aliquot of the prepared soln to a 200 cc volumetric flask shortly 
lieforc the determination is to be earned out, dilute to about 50 cc, add 1 drop of 
methyl orange indicator soln and then dilute HNO* (a) until the soln is practically 
neutral makctoiolume and shake well 
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ROSIN 

TOLUOL-INSOLUBLE MATERIAL IN ROSIN*— TENTATIVE 

1 PREPARATION OP SAMPLE 

(1) If the sample is less than 200 g, immediately before the determination is 
made powder it to pass a standard 10 mesh sieve, mix thorolj , and place m a wide 
mouthed bottle of such size that the sample completely fills it 

(2) If the sample is more than 200 g, crush it to pass a J inch sieve, mix, quarter 
down to about 200 g, and treat as described in ( 1 ) 

2 PROCEDUBP 

Place 50 g of the freshlj -powdered sample m a 300 cc beaker, add 150 cc of toluol 
free from HjO and non volatile residue, and dissolve the sample with the aid of 
heat and occasional shaking When the soln is apparently complete (no particles of 
rosin visible), filter at once thru a 25 cc porcelain Gooch crucible which has been 
previously prepared with a mat of pure, well washed asbestos (such as is used for 
the determination of 6 aS 04 ) and which has been finally washed thoroly with the 
Solvent used, dried m a boiling water oven for 30 mm , cooled m a desiccator, and 
weighed If the rosm filtrate is not clear, return it thru the Gooch crurible until it 
IS clear, finally washing the residue and the outside of the crucible free from rosin 
with additional hot sohent Dry the crucible and contents to constant weight at 
105-110* in an oven (1 hour usually suffices), cool in a desiccator weigh, and calcu 
late the percentage of toluol insoluble 

TURPENTINE OIL* (SPIRITS OF TURPENTINE) 

3 COLOR— TENTATIVE 

Place a 200 cc fiat bottomed colorimeter tube graduated in mm and filled to a 
depth of 40-50 ram with the turpentine in a colorimeter and on or under it place a 
No 2 yellow LoMbond glass Over or under a second graduated tube in the colon 
meter, place a No 1 yellow Lovibond glass and run into it the same turpentine until 
the color matches as nearly as possible the color in the first tube Read the difference 
in depth of the turpentine in the 2 tubes If this difference is 50 mm or more, the 
turpentine is "standard if it is 150 mm or more, the turpentine is "waterwhito”, 
and if the difference is from 25 to 49 9 mm the turpentine is "off one shode ’ 

4 SPECIFIC GRAVITY 

Determine the specific gro\ity at 16 6/15 5 by any convenient method that is 
accurate within 2 points m the fourth place If the determination is made at anj 
other temp , correct the reading bj adding thereto or subtracting therefrom 
0 00082 for each degree that the temp at which the determination is made is rc 
spectively above or below 15 5* 

5 REFRACTIVE INDEX— TENTATIVE 

Determine the refractuc index at anj convenient temp , but preferably at 20 
If determined at other than 20*, calculate the result to 20* by adding or subtracting 

C8 



WAVAL STORES 


vni 


tlie correction factor 0 00015 for each degree that the temp of the determination is 
abo%e or below 20 , respectivelv 

DISmiATIOK— TERTATIVE 
6 APPABATtlS 

(a) Flasi —Use an Engler ftask ha\mg the following, dimensions Diameter of 
bulb, 6 5 cm, cjlmdncal neck 15 cm long 16 cm internal diameter, side or vapor 
tube, 10 cm long 0 0 cm PTlemal diamtiw, attached to neck at an angle of 75**, so 
that when the flask contains its charge of 100 cc of oil the surface of the oil shall be 
0 cm below the bottom of the junction of the side tube and neck 



OVEN ri \ME 

Support the flask on a plate of asbestos 20 cm square, having an opening 4 cm in 
diameter in its center and heat nith an open flame or, support the flask in a metal 
cup, 15-20 cm in diameter containing high bcnhag mineral ml or g\Iceroland fitted 
with a concave cover having in the center a circular opening SJ- 0 cm m diamctci 
(Fig 10) Surround tlie flask and hmmer with a shield to prevent fluctuation in 
temp m the neck of the flask 

(b) Condenser— (1) Use the form* illustrated in Fig 9, which consists of thin- 
w ailed brass condenser tubing (Ko 20 Stuhhs gage acamlc'^s) | inch inside diameter 
and 22 inches long placed at an angle of 75* in a metal cooling bath of the size and 
dimensions shown m Fig 9 The lower end of the condenser is cut off at an acute 
angle and curved down for a length of 3 inches so as to project at least J incli into the 
receiving cjhndcr, or (2) use a straight glass condenser 22 inches long, having IG 
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MfTHODS OP ANAMSIS 


inches in contact nith the cooling water and fatted with an adapter, the small end of 
which, cut off at an acute angle, is long enough to e'<tend a short distance into the 
receiving cvhnder as illustrated m Tig 10 

(c) Thcrmomela- — Use an accurate thermometer of the Anschutz type, conform 
mg to the following specifications Graduated from 145 to 200" in 0 2" intervals 
Length, bottom of thermometer to 175“ mark, not more than 8 nor less than 6 5 cm 
top of bulb to 145“ marl., not less than 1 S cm, from 145 to 175“ mark not more than 
G cm The graduation marks and the numbering shall be clear-cut and distinct The 
error at any point on the scale shall not exceed ±0 5“ when tested for total immersion 
of the Hg column 



FIG lO—APPAllATUS FOU Till- DI3TILL.\TIOS Of TURPLNTINC OIL OMR R'TII 

(d) Ittceiung cyhndtr — Use an accuraWj graduated 50-100 cc cylinder Tht- 
8o-called normal or precision cy hnderof 50 cc capacity , having an internal diameter 
of 1 5 cm and graduated in 0 i ecispreftrred If a cylinder with larger inside diame 
ter IS used, place over the top a pasteboard cover having an opening for the eoti 
denser lube 

7 I)ETfcHMI*?ATJOV 

Place lOQ cc of the turpentint and scvcralemaU pieces of pumice (or glass) m th^ 
di«ldhnR flask Fit the thermometer eo that the top of the llg bulb is level with tli® 
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VIII 


KIETHODS or ANALYSIS 


penlme, gently shaking or rotating the flask and keeping the temp at about 60-65 
by continued immersion in ice H 2 O When the mixture no longer de\ elopa heat on 
shaking, agitate thorolj by vigorously shaking for about ^ mm Place the flask m a 
water bath and heat at GO-OS'* for 10 mm , keeping the contents of the flask thoroly 
mixed by shaking vigorously not less than 6 times during the heating period 
(Caution If the shaking is too vigorous at first, there is danger of the escaping 
SO 2 forcing some of the mixture up over the mouth of the flask ) Cool to room temp 
and fill the flask with concentrated HjSOi until the surface rises well into the gradu 
ated neck Centrifugahze for 6 mm at 1200 r p m , or for 10 mm at 900 r p m , or 
allow to stand, lightly stoppered, for 12 hours Read the volume of unpolymerized 
residue (middle of meniscus), calculate the percentage, record its consistency and 
color, and determine its refractive index at 20® 

Pure gum spirits of turpentine bj this method gives less than 2 0% residue, which 
has a straw or darker color, viscous consistency, and a refractive index of not less 
than 1 500 A Umpid colorless residue with a refractive index of less than 1,500 mdi* 
cates the presence of mineral oil The unpolymerized residue from an adulterated 
oil represents from 60-80% of the total quantity of adulterant present 

11 Sulfurtc-Fumtng Nttne And Method^ — Tenialtve 

Place 50 cc of the turpentine m a 300 cc Kjeldahl or other long necked flask, cool 
in ice H O, and add slowly with constant agitation 25 cc of H»SO< Shake well 
to obtain complete reaction, keeping the flask cool When the reaction is complete, 
cool thoroly and add 25 cc of HjO Distil the polymerized mixture m a current of 
steam, collecting 300 cc of total distillate Separate the oil from the aqueous portions 
Place a volume of fuming (sp gr 1 5) HNOj equal to 3 times the volume of the 
oil m a 200-250 cc separatory funnel and cool m ice HtO Add the oil cautiously 
dropwise, shaking carefully and keeping the mixture cool After all the oil has been 
added, allow the funnel to stand quietly, very lightly stoppered, about 30 seconds, 
until the oil has had a chance to come to the surface Then draw of! the acid and 
wash the remaining oil once with a httle fuming HNOj once with HNOj, and finally 
several times with HjO Measure the volume of the oil, record its consistency and 
color, and determine its refractive index at 20® Pure gum spirits of turpentine gives 
less than 0 6% residue by this method 

SELECTED REFERENCES 
' J Assoc Official Agr Cbem , 13, 48 (1930) 

*U S Dept Agr Bur Chem Bull 898, U S Bur Standards Circ , 66 

* Adopted by American Society for Testing Materials 

* Chem Ztg , 30, 631 (1906), U S Dept Agr Bur Chem Circ,85,J Assoc 

Official Agr Chem , 6, 465 (1923) _ 

* J Ind Eng Cbem, 1909 1, 27 (1909), J Assoc Official Agr Chem, 5, 647 
(1922), 9, 65 (1920) 
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IX 


METHODS OP ANALYSIS 


Anali lical Chemistry, Vol 2) This solo will be approximately 0 1 iV, and it is best 
to leave it as it is after determining its exact I value, rather than to attempt to ad 
just It to exactlj 0 1 iV Preserve in a stock bottle provided n ith a guard tube filled 
with soda lime 

(f) Starch soln — Stir up 2-3 g of potato starch or 5 g of soluble starch w ith 100 cc 
of 1 % salicylic* acid soln, add 300-400 cc of boiling HjO, and boil the mixture until 
the starch is pratticallj dissolved then dilute to 1 liter 

(g) Potassium iodide soln — Dissolve 150 g of KI free from lodate in HjO and di 
lute to 1000 cc 

(h) Acid ammonium acetate soln — Mix 150 ce of 80% acetic acid 100 cc of HjO 
and 95 cc of NHiOH (ap gr 0 90) 

(i) Ammontum pohjsiilfide — Pass H*S gas into 200 cc of NIIiOH in a bottle im 
mersed in running HjO or in iced HjO until the gas is no longer absorbed, then add 
200 cc of NH4OH and dilute with UtO to 1000 cc Digest this soln with 25 g of 
flowers of S for several hours and filter 

(j) “Lead acid ’ — Mix 300 cc of HjSO and 1800 cc of HiO Dissolve 1 g of c p 
Ph acetate in 300 cc of HjO and add this to the hot soln, stirring meanwhile Let 
stand at least 24 hours and siphon thru a thick asbestos filter 

(k) Potosstum permanganate soln — Dissolve 3 2 g of KMnOi in 1 liter of HiO, 
let stand 8-14 days siphon off the clear soln (or filter thru an asbestos filter), and 
standardize as follows In a 400 cc beaker dissolve 0 25-0 30 g (accurately weighed) 
of Bureau of Standards Na oxalate m 250 cc of hot H 0 (80-00 ) and add 15 cc of 
sulfuric acid (1+1) Titrate at once with the KMnO« soln, stirring vigorously and 
continuously The KMnO^ must not be added more rapidly than 10-15 cc per mtn 
and the last 0 5-1 cc must be added dropwtse with particular care to allow each drop 
to be fully decolorized before the next is introduced The temp of the soln should 
not be below 00^ by the time the end point is reached (Too rapid cooling may be 
prevented by allowing the beaker to stand oh a small asbestos covered hot piste 
during the titration The use of a small thermometer as a stirring rod is most con 
V ement ) The weight of Na oxalate used multiplied by 0 833 gives its Fc equivalent 
Keep the KMnOi soln in a glass stoppered bottle painted black to keep out light 

The Fe value of the KMnO« multiplied by 1 076 theoretically equals its Sb equiv 
alent However, for use in determining Sb the KMnO^ is best standardized as fol 
lows To 0 25 g of pure metallic Sb in a 600 cc Pyrex Erlcnmey er flask, add 12-15 cc 
of HtSOi and 10-12 g of IvjSOi, heat until all the Sb is dissolved cool, dilute to 250 
cc with HiO add 20 cc of HCI, cool to 10-15®, and titrate with the KMnOi soln 
until a faint pink color is obtained For special work after digesting dilute to 100 
cwithHiO add 1-2 g of NsiSOj, and boll until all the SO is expelled Thisisshown 
when no blue color is obtained with starch lodate paper (r), the volume will be re- 
duced about one half Dilute to 250 cc with HtO, add 20 cc of HCI (sp gr 1 10). 
and complete as described 

(l) Standard polauitim ferrocyantde — Dissolve 22 g of the pure salt in HjO and 
dilute to 1000 cc To standardize transfer about 0 2 g (accurately weighed) of pure 
metallic Zn or freshly ignited pure 7nO to a 400 cc beaker Dissolve in 10 cc of HCI 
and 20 cc of HjO Drop in a small piece of litmus paper, add NH«OH until slightly 
alkaline, then add IICI until just acid, and then 3 cc of HCI Dilute to about 250 
cc with hot H»0 and heat nearly to boiling Itun in the ferrocyanide soln slowly 
from a buret with constant stirring until a drop tested on a white porcelain plate 
with a drop of the uranyl indicator shows a brown tinge after standing 1 min A blank 
should be run w ith the same amounts of reagents and HjO as m the standardization 
The amount of ferrocyanide soln required for the blank should be subtracted from 
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METHODS OP AKALTSIS 


a portion of this boIq until one la obtained of the strength 1 cc==0 00001 g of Fe 
(w) Polasstum thiocyanate indicator — Prepare a 2 % soln of the pure salt in HjO 

METHODS 

3 WATER' 

Mix 100 g of the paint in a 250 cc fiask with 75 cc of toluene Place the flask in an 
oil bath, connect with condenser, appl} heat to the bath, and distil until about 50 
cc of distillate has been collected m a graduatt The temp in the flask should be 
then 105-110® The number of cc of HjO collected under the toluene in the receiver 
18 the percentage of HjO in the paint 

4 VOLATILE THINNER 

^ eigh accurately 3-5 g of the paint into a tared flat bottomed dish about 8 cm in 
diameter, spreading the paint over the bottom Heat at 105-110® for 1 hour, cool, 
and weigh CalcuUte the loss in weight as percentage of H 0 and volatile thinner 
subtract from this the percentage of HiO (3), and report the remainder as volatile 
thinner 

5 NATURE OF THE THINNER 

Transfer about 150 g of the paint to a 500 cc flask fitted with a 2 bole cork stopper 
carrying a spray trap connected with a vertical condenser Thru the other hole m 
the stopper pass an influx tube for steam (This tube should dip below the surface of 
the paint ) Heat the flask in an oil bath or an air bath at 100 and pass thru it a cur 
rent of steam, with the steam still passing thru, raise the temperature of the bath 
to 130® Catch the distillate in a small separatory funnel and continue distillation 
until 300 cc of HiO has been condensed Portions of this HtO ma> be drawn from 
the cock of the separator} funnel from time to time but care must be taken not to 
draw out any of the volatile thinner Let the distillate stand until it separates into 
2 layere, then draw off the HjO, and filter the \olatile thinner thruadrj filter paper 
into a drj fiask If the thinner is apparcQtl} turpentine, examine the distillate as 
directed* m Chap VIII If the thmncr is a mixture of turpentine and mineral spirits, 
an approximate determination of the amount of turpentine may be made b> the 
polj menzation test specified for under turpentine It should be noted that turpen 
tine is slightly soluble in HjO (about 0 3-0 4 cc per 100 cc of HjO) 

To test for benzol, add a few drops of the dixtillate to a small quantity of a mix 
lure of HNOj and H]S04, and heat cautiously The characteristic odor of nitrobenzol 
will be noted if benzol is present 

If the thinner is apparently all mineral spirits, no further examination i*) neces 
sary 

6 PERCENTAGE OF PIGMENT 

Strain a portion of the w ell mixed sample thru a No 80 sieve* to remo\ c an} skin*' 
and weigh accurate!} about 15 g of the strained paint in a weighed centrifuge tube 
Add 20-30 cc of “extraction mixture’ IRcagent 2(a)], mix thoroly with a glass rod 
wash the rod with more of the extraction mixture, and add enough of the reagent 
to make a total of 60 cc in the tube Place the tube in the container of a ccntri 
fuge surround the tube w ith IIjO, and counterbalance the container of the opposite 
arm with a similar tube or a tube with HiO W hirl at a moderate speed until well 

I A coiir«ni«tit apparetiu for tiui detftrjmnatioo is tbowa in Fix 1 (b) of the Standard Method of Tut 
for Water ID 1 etroleum 1 roducta and Other llituminouS Matenala (A B T M Designation D 95) of the 
Amenoan hoeiety for Testier Matensla (t9'’S Supplement to Hook of A S T M Standards p 119) 
s 1(1^ Book of A S T M Standards I art II p 2UJ or t030 ed Part II p 337 
< Sler* opening 1 7 mm wire diameter lIDmro 
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9 TEST FOR MINERAL OIL AND OTHER 0NSAPONIFIABLE MATTER 

Placp 10 drops of the fattj acids (8), m a 50 cc test tube, add 5 cc of alcoholic 
•soda (Reagent 2(c)], boil vigorously for 5 mm , add 40 cc of HjO, and mix A clear 
•ioln indicates that not more than traces of unsaponifiable matter are present 

10 IODINE NUMBER OF FATTY ACIDS* 

Place a small quantity of the fatty acids (8), m a small « eighing buret or beaker 
Weigh accurately Iransfer bv dropping about 0 15 g (0 10-0 20 g) into a 500 cc 
bottle ha\ ing a well ground-glass stopper, or an Erlenmej er flask having a specially 
flanged neck for the I test Reweigh the buret or beaker and determine the amount 
of sample used (If desired the sample may be weighed in a small wide mouthed vial 
and the vial containing the weighed sample placed m the bottle or flask ) Add 10 cc 
of CHCh Whirl the bottle or flask to dissolve the sample Add 10 cc of CHClj to 2 
empty bottles or flasks like that used for the sample Add to each bottle or flask 25 
cc of the Wijs soln [Reagent 2(d)l and let stand with occasional shaking for 1 hour 
in a dark place at a temp of from 21 to 23“ Add 10 cc of the 15% KI soln and 100 
ce of HjO, and titrate with standard NajS Oj soln (Reagent 2(e)l using starch as 
indicator The titrations on the 2 blank tests should agree mthin 0 1 cc From the 
difference between the average of the blank titrations and the titration on the sam 
pie and the I value of the thiosulfate soln, calculate the I number of the sample 
tested (I number i$ given in centigrams of I to 1 g of sample ) 

11 ROSIN 

/ Lxehermann-Storch Test* 

To about 1 g of the fatty acids add 15 cc of acetic anhvdnde and shake until sola 
18 complete Pour a few drops of this soln on a white porcelain plate (a crucible cover 
serves well) and add a drop of HjS04 (sp gr 1 53) A fugitive violet color indicates 
rosin 


11 Hfilphen HtcKs Test* 

Test the fatty adds nith the Halphen Hicks reagent as follows 
Soln A — DissoUe 1 part by volume of phenol m 2 parts by volume of CCh 
Soln B — Dissolve 1 part by volume of Br in 4 parts by \olume of CCh 
Add 1-2 cc of Soln A to about I g of the fatty acids and pour this mixture into a 
cavity of an ordinary porcelain color reaction plate until it just fills the depression 
Immediately fill an adjacent cavity with Soln B Cover the plate with an in\ cried 
watch glass and note the color, if any, produced in the former soln by the action of 
the Br vapors from Soln B A decided purple or deep indigo blue color is an mdica 
tion of the presence of rosm 


PIGMENT 

12 A QuaUtatne Analysis 

A complete qualitative analysis, following the well established methods should 
be made and the quantitative scheme modified as required Add acetic acid slowly 
to the pigment until al' carbonate is decomposed (notingn hether any IRS is evolved) 


' If uppre-iabte amounta of n 


.. an nponififtblo nattar are ftund to be abient in the vehicle of » 

paint the I number of the fatly acida fives the test indieaUon (tbo not proof) of the presence of linaerd oU 
An X number of fees than 17-j (VSije) for the fatty acida wan indication ttat the non volat !e vehicle **» "'’* 
pure linseed oiL 

> LeakowiUch Cl emical Teel noloey and Analjew of O Is late and W a^es Vol 1 p C-’I <10^0 
•J Ind trig 3 SC (IJll) 
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evaporate to fumes of SOj, cool, add about 150 cc of HjO and 150 cc of alcohol, let 
stand in cold lIjO 1 hour, filter on a Gooch crucible, uash mth 95% alcohol, dry at 
110®, and weigh PbSOi, calculate to PbO or to basic carbonate * Instead of deter 
mining the Pb as sulfate, the sample may be dissolved by boiling with acetic acid, 
then dilute to about 200 cc with HtO, make alkaline with NH^OII, then acid with 
acetic acid, heat to boiling and add 10-15 cc of a 10% soln of KjCrjO?, heat till the 
j ellow precipitate assumes an orange color Let settle and filter on a Gooch crucible, 
washing bj decantation with hot HiO till the washings are colorless, finally trans 
ferring all the precipitate Wash with 95% alcohol and then with ether, dry at 110* 
and weigh PbCrO< (Any insoluble matter should be filtered out before precipitating 
the Pb ) 

(b) Total Lead (Volnmeirtc) — Dissolve 0 5 g of sample in 10 cc of HCl, boil till 
soln IS effected, cool, dilute to 40 cc, neutralize with NH 4 OH Add acetic acid until 
distintly acid, dilute to 200 cc with hot HjO, boil and titrate with NHj molybdate 
as follows 

Dissolve 4 25 g of NHi molj bdate in HiO and make up to 1 liter To standardize 
this soln, dissolve about 0 2 g of pure Pb foil in HNOi (pure PbO or PbSOi may also 
be used), evaporate nearly to dryness, add 30 cc of HiO, then 5 cc HjSOi (sp gr 
I 84), cool, and filter Drop filter with PbSO« into a flask, add 10 cc of HCI, boil till 
completely disintegrated add 15 cc of HCl 25 cc of H 0, and NHiOH till alkaline 
Acidify with acetic acid dilute to 200 cc with hot HiO and boil Titrate using an 
outside indicator of 1 part of tannic acid m 300 parts of HjO 

It should be noted that when Ca is present, it forms a more or less insoluble 
molybdate, and results are apt to be high With samples containing less than 10% 
of Pb, the Pb should be precipitated as PbSO^ filtered rodissolvcd and titrated as 
m the process of standardizing 

(c) Lead Carbonate and Lead Hydroxide — Determine CO* by evolution with di 
lute HCl, absorbing in soda lime or KOH soln Calculate CO* to PbCO*, subtract 
PbO equivalent from total PbO and calculate residual PbO to Pb(OH)i 

The following method of A N Finn (unpublished) gives total basicity of a pure 
white lead Place 2 g of pigment in an evolution flask, add a little CO* free H*0, 
connect up to the separatory funnel and condenser (Knorr tj pe), add thru the fun 
nel, finallj w ashing dow n, 100 cc of 0 25 AT HNO* boil and absorb the CO* in soda 
lime tube in usual manner (having H}SO< and CaCl* drying tubes in train) and 
w cigh To the soln in the evolution flask add about 20 cc of neutral NajSO* soln and 
titrate w ith 0 25 A' NaOH soln (carbonate free), using phenolphthalein CO* is cal 
ciliated to PhCOi The amount of 0 25 A acid corresponding to the CO* is calculated 
and deducted from the total amount of 0 25 N acid neutralized by the sample and 
the difference is calculated to Pb(On)i 


BASIC SULFATE OP LEAD> 

Total Lead — Dissolv e 1 g of the sample in 100 cc of 
of 80% ncclic acid, 95 aa al NII.OH (ap gr 0 90) ^00^. 
while hot, dilute with about 50 cc of 11*0 and hotl^ 
to 200 ac and titrato alth atandard MI. moljb/ 
carbonate ot Pb The MI. moljbdalc aoln 
Btandardizcd against pure Pb foil, pure PbO 
Total Zina —Boll 1 g of the saniplc with 30 
HCl (some PbSO. or PbCl. maj not diasolTe’ 


I Tliu method of weifhin* 1^ 

»J A fcch*efferB method J />•» fcBew 
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22 LOSS ON IGNITION 

Ignite 1 g of the pigment in a porcelain crucible over a Meker burner to constant 
weight * 

23 INSOLUBLE MATTER 

Moisten 1 g of the sample uith a few drops of alcohol, cover, add 40 cc of HCl 
(1+1), boil gently 5-10 mm Wash off cover, evaporate to dr} ness, and heat at 
about 150® for i-1 hour to dehj drate the residue Moisten the residue ivith 4 cc of 
strong HCI, allow to stand a fea mm , dilute with 100 cc of hot IIjO, boil a few mm , 
filter hot thru paper, wash with hot HjO (till washings give no test for Pb and Cl) 
Ignite the paper and residue in a Pt or porcelain crucible, cool, and weigh total in 
soluble matter * (The insoluble matter may be filtered off on a Gooch crucible, 
washed with hot HjO, dried at 105®, cooled, and weighed, then ignited, cooled, and 
weighed, when it is desired to get the loss on ignition (combined HiO, organic mat 
ter, etc ) of same, or the insoluble matter la not to be further examined ) If the sam 
pie contains Ti pigment, practicall} all the TiO* will be found in the insoluble matter 
along with BaSOj and siliceous matter The TiOi maj be determined in the insoluble 
matter or m a separate portion of the original sample b} the method described m 
19 and 20 To determine BaSO«, mix the ignited insoluble matter with about 10 
times its w eight of anh} drous NatCOi (grinding the mixture m an agate mortar if 
neccssar} ) and fuse the mixture m a covered Pt crucible, heating about 1 hour Let 
cool, place crucible and co\ cr in a 250 ce beaker, add about 100 cc of HsO, and heat 
until the melt is disintegrated Filter on paper (leaving crucible and cover in beaker) 
and wash the beaker and filter thorol> with hot lltO to remove soluble sulfates 
Place the beaker containing the crucible and cover under the funnel, pierce the filter 
with a glass rod, and wash the residue into the beaker by means of a jet of hot HtO 

ash the paper mth hot dilute HCI (1+1) and then with hot HjO Remove crucible 
and cover, washing them with a jet of hot HjO and removing any adhering precipi 
tato Add cautiously 20 cc of concentrated HtSOi and evaporate until fumes of 
H SO< arc e>ol\cd and the precipitated matter is dissoRed Cool, add cautiousl}, 
with stirring, about 100 cc of HsO, and boil a few minutes Let the precipitate settle, 
filter on a weighed Gooch crucible, wash with hot IIjO, ignite, cool, and weigh as 
BaSOi Subtract the sum of the percentages of BaSO« and TiOj from the percentage 
of total insoluble matter and report the result as the percentage of insoluble siliceous 
matter * 

If it IS desired to examine the siliceous matter, unite the filtrates from the NaiCOi 
fusion and the OaSOi precipitate, acidif} with HCI e\aporate to dryness, and pro 
ceed as in a silicate analjsis taking cognizance of anj TiO» that may be found, if 
Ti pigment were originallj present 

24 TOTAL LEAD ANTIMONY 

Unite the filtrate and washings (total \olumc 150-200 cc) from the total insoluble 
matter, pass II S into the soln until it is saturated, add an equal volume of IIiO, and 
again saturate with HjS Filler, wash with lIjO containing a little HjS, dissolve m 
hot IlNOj (1+3) washing the paper with hot lIjO, add 10-20 cc of IIjSOi (1+1). 
c\ aporate until copious fumes of HtSO* arc evohed, cool add about 75 cc HtO, 
ami then about 75 cc of 95^0 ctbjl alcohol Stir let " ^''ronaGoon’ 

■ Tbu detrmjnation tnftjr ««nre m ■ renwh or kppr on ' f 
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taming the first filtrate Add a small piece of litmus paper acidifj with IICl add 3 
cc of HCl, heat neatly to boiling, and titrate with standard K«Fe(CN)j as above 

33 Method /T 

With pigments containing ZnO and ZnS, the ZnO may be determined as follows 
TV eigh accurately 2 5 g of the pigment, transfer to a 250 cc graduated flask, moisten 
with a few drops of alcohol, add about 200 cc of 2-3 % acetic acid, shake vigorously 
and let stand for 30 mm at room temp , shaking once ever> 5 mm Then let stand 
at room temp at least 5 hours, preferably ovetiught Fill to the mark with 2-2% 
acetic acid, miv, filter thru a dry paper, discard the first 25 cc and transfer 100 cc 
of the filtrate (corresponding to 1 g) to a 400 cc beaker To the clear soln add 30 cc 
of HCl (1+2), 100 cc of H 0, and a small piece of litmus piper, add NH^OH until 
slightly alkaline, render just icid with HCl then idd 3 cc of HCl heat nearlj to 
boiling and titrate with K4re(CN)» as above Calculate the percentage of ZnO (any 
ZnCOa or ZnSOi is included m the ZnO) Subtract this lesult from the percentage 
of total Zn as ZnO, and calculate the difference to ZnS 

34 SOLOBLE CALCIUM 

Heat the united filtrate and washings, reduced m volume if need be, from the 
ZnS precipitate, to boiling and add 1 cc of NH4OH and an excess of a hot saturated 
NH4 oxalate sola C ontmue the boihng until the precipitate becomes granular, let 
stand about 1 hour filter, and wash with hot H 0 Ignite cool, and weigh as CaO,' • 
or place the beaker m w hich the precipitation was made under the funnel, pierce the 
apex of the filter w ith a stirring rod, and wash the precipitate into the beaker with 
hot HjO, pouring warm H SO4 (1+4) thru the paper and washing a few times 
Add about 30 cc of H1SO4 (1 +4) dilute to about 250 cc heat to 90®, and titrate at 
once w ith standard (0 1 A ) KMnOi soln (the temp of the soln should not be beloa 
GO when the end point is reached See Reagents) Calculate to CaO * (The Fe value 
of KMnO4X0 502 --CaO value ) 

35 SOLUBLE MAGHE51UM 

Acidify the filtrate from the Ca precipitate with HCl, add 10 cc of a saturated 
soln of Na(HH4)HP04 and NH4OH dropwise, with constant stirring 'When the 
crystalline (NH4)MgP04 has formed, add 5 cc excess of NH4OH Allow the soln to 
stand in a cool place for not less than 4 hours, preferably overnight * filter and I'asli 
with HjO containing 2 5% of NHj Dissolve the precipitate in a small quantity of 
hot dilute HCl dilute the soln to about 100 cc with H 0, add 1 cc of a saturated 
soln of Na(Nn4)HP04 and NH4OH dropwise, with constant stirring, until the pre- 
cipitate is again formed as described, and then add 5 cc excess of NH40n Let the 
precipitate stand in a cool place for not less than 2 hours, filter on a Gooch crucible, 
w ash with HiO containing 2 5% of NHj, igmte cool and weigh as MgsPiO? * Calcu 
late to MgO 


* CaLfe Jnust be exercised in this Hasbiog fts 1000 ce of boiljng water diasolvo over 0 01 f of 

* For more accurate work tbe CaC O precipitate sbould be imited cooled cautiously moistened nun 
11 O redisaoJ\-cd in HCl and the soln diluted to 100 cc fben MI OU should be added mel ebt ejr^ the 
linuid boiled and filtered and cashed li a precipitate appears Then reprecipitate the Ca'witb Nil U tt 
(SinCO as above filter wash ignite cool and weigh or titrate as described See also Kef 3 under i 

> See Ucf 3 under 12 also Kefs 2 and 3 under 26 

< 1 be leas the amount of Mg present tbe longer the precipitate must be allowed to settle _ , _ 

» If the sample contained Mn it will be caintbt in large part with the M(f 1 ,0 If desired Mn may i* 
determined by di eolTiDg the Mg Prf> {r UNO, and applying H e bismutl ate method 
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35 CARBON DIOXIDE 

Use from I to 2 g of the pigment depending upon the probable CO contenV fol- 
low mg Cither of the methods described undtr the Determination of Carbon Dioxide 
in the fetandard Methods of Chemical Analisis of Limestone, Quicklime and Hy- 
drated Lime (A S T M Dcbignation G 25) of the American Society for Testin}, 
Materials * 

37 TOTAL SOLUBLE SULFUR COMPOUNDS! 

Treat 1 g of the pigment in a 400 cc beaker with 10 cc of HsO. 10 cc of HCl 
iturated with Br, and 5 g of digest (coveted) on a steam bath for 5 min , 

dilute with hot HjO to about 200 cc, boil for 5 mm filter to separate anj. insoluble 
matter and wash thorolj with hot HiO Nearly neutralue the clear soln in a covered 
beaker with NaOH soln, complete the neutrahzation with dr> Na COi, and add 
about 2 g more of this reagent Boil lO-lo mm , w-sh off cover, Itt settle, filter, and 
wash with hot H 0 Re di'^solve the precipitate in HCl (l-fl), rtprecipitate with 
NaiCOiasabQie,GUer, and wash thorolj with hot ILO Acidifv the united filtrates 
w ith HCl, adding about 1 cc m excess Boil to expel Br and to the clear boiling soln 
add elowlj with stirring an excess of a 10% BaCL soln Let stand on a steam bath 
for at least 1 hour, filter on a weighed Gooch crucible wash thorolj with boiling 
HiO, dry, ignite at a dull red heat, cool and weigh as BaSOi This will inelude sol 
ublc sulfates SO* formed from SOj and the SO* that is formed from sulfide S * 

38 SOLUBLE SULFATE* 

Treat 1 g of the pigment witb 10 cc of HjO, 10 cc of HCl, and 5 g of NH4CI 
Boil until HjS IS expelled adding more HCl (1 + 1) if necessarj , dilute with hot HiO 
to about 200 cc bml for 5 mm , filter to separate any insoluble matter and wash 
thoroly with hot HjO Nearly neutralirc the clear soln with NaOH soln and make 
a double precipitation with Na CO*, as in preceding method finalh weighing as 
BaSOi as described above * 
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SUUIDE SULFUR* 


Place 0 5-1 g of the pigment m a flai7k with about 10 g of 'feathered or mossi 
/n, and add 50 cc of HjO insert a stopper carrying a separatory funnel and an exit 
tube Run m 50 cc of HCl from the funnel, having previously connected the exit 
tube to 2 absorption flasks in series, the first flask contains 100 cc of alkaline 
Pb(NO>)} soln [Reagent 2(n)], the second flask 50 cc of the same soln as a safety 
dcnce After all the acid has run into the evolution flask heat slowly finally boiling 
until the first appearance of steam m the first absorption flask Disconnect, let the 
PbS settle filter and wash with cold 11*0 then with hot 11,0 till neutral to litmus 
paper and washings give no text for Pb Dissolve the PbS precipitate m hot dilute 
JINO* and determine the Pb as PbSO# Calculate to S For very rapid work, the 
evohed II, S may be absorbed in on ammomacal CdCl, or ZnSO* soln (Rt agent 2(o)) 
contained in 2 flasks conncctcil m senes the contents of the absorption flasks washed 
mto a \ cssci w ith cold H,0 and diluted to about 1 liter, acidified with HCl, and ti 


«}tf»aryAtCrO lr»B*r«r ta tbarfolmonll«l. ftdd SO re of II O MdriajoH 80 (l -t-l) from thesepam 
of tt»ej»UTifyins«>«liIfy»»>5 Irsin « lube conUtaing acidified CuSO eoln 

n'lnO eoln orCcOtioln 

‘I'i’SeupplemmltoDootoI \ S T XI SUndetde 
•l-eeUrf SusdrriJ 
* F«> Ilrf 1 under 23 
‘ ^ 1 ef 3 under 12 

® Wha* P«B.« «ad Psintinjt X!«ten»ls p 2>- *ee*!soB'air Th« 

nfro^j Anuvfi, ©f Iron Tlic perc»nt4*» of •olbdo a^ur esa b« ralculatwl from the pereentscea of total 
and tenable in 2'3 « acetic and aMumms th« aulfida to be 7nS fceoSJ 
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METHODS OF ANALYSIS 


trated with standard KlOa soln (Reagent 2(p)], using starch indicator [Reagent 
2(q)] 

40 SULFUR DIOXIDE* 

Transfer 10 g of the pigment to a suitable flask, insert a stopper fitted ivith a 
separatory funnel and a spray trap delivery tube,* and attach the latter to a con 
denser Place about 150 cc of HCl (1+3) m the funnel, the stopcock being closed,* 
and connect the other end of the condenser with a deli\ erj tube which passes thru 
a 2 hole stopper and extends nearly to the bottom of an absorption flask, thru the 
other hole of the stopper connect a tube or flask to serve as a safety device Place 
25 cc of 0 05 AT I soln [Reagent 2(3)] in the absorption flask (dilute with HjO if need 
be) and 20 cc of 10% Kl soln in the safety tube, fit stopper in the absorption flask 
Open the stopcock and allow the acid to slowlj enter the flask Before all the acid 
13 admitted, air (washed with NaOH soln) is forced thru the top of the separator) 
funnel ^about 2 bubbles per second in the KI soln) Boil the soln 3 min with the air 
passing thru, then remove the source of heat and pass air thru for 30 mm Discon 
nect the absorption vessels, wash the KI soln into the I soln, and titrate at once with 
0 05 AT Na SiOa soln, using starch indicator Run a blank determination in exactly 
the same manner except for the omission of the pigment Subtract this figure from 
the previous one and calculate the final result to SO (1 cc of 0 05 iV I “0 0010 g of 
SO,) 

41 MATTER SOLUBLE IN WATER 

Transfer 2 5 g of the pigment to a graduated 250 cc fiask, add 100 cc of H,0 and 
boil for 5 min Cool to room temp , dilute to the mark w ith 11,0, mix, and allow to 
settle Filter the supernatant bqmd thru a dry filter paper and discard the first 20 
cc of the filtrate Transfer 100 cc of the clear filtrate to a weighed dish, evaporate 
to drjness on a steam bath, dry for 1 hour in an oven at 105-110*’, cool, and weigh 
Calculate the percentage of water soluble matter (The nature of this maj be deter 
mined by further examination, as the percentages of SOj and CaO may be indica 
tive ) 
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CALCULATIONS 


The calculation of the component pigments of a mixed or combination pigment 
may be difficult Depending upon the complexity of the mixed pigment, certain as 
sumptions must be made as to the composition or formulas of component pigments 
and as to the manner in which the acidic and basic radicles are combined Add an) 
AljOi (Fe 0,) found in the soluble portion to the siliceous matter and report the sum 
as "Insoluble siliceous matter ' unless the soluble A.I is high, in this case, an alumi 
nate is probably present, and the AI,Oj should be reported as AUOj If a small 
amount of soluble Mg is found it should also be added to the siliceous matter If the 
soluble Mg 13 high, the presence of MgCOj is indicated, and the MgO is calculaleJ 
to MgCO, as pointed out below The insoluble sibceous matter reported should b® 
based on the weight obtained on drying the total insoluble matter at 105® if the 
combined H,0 contained therein is to be considered 

I n the absence of ZnS or TiO report BaSOi as BaSO, If ZnS is present, calculate 
the BaSOi equi\alent bj muUtpIjingb) 2 85, renort sum of ZnS -kBaSOi as “litho 


‘ This metbod u not applicable 
• A Knorr COi apparatus ■■ 


ibte in thepieaence of eulfides decomposable under tl e an 

„ convement In this case the vertical condenser may b« connected 

absorption tower containing the I solo followed |w the KI soln ,n a suitable tube ^ ,,ac. 

. .1 u nolehcninate any pwble Oxi&tion by the air add about 1 6 *„rrent 

to the evi^ution fluk then add the acid directly to the flask omitting the separatory funnel and the curr 
0 , air Doil the soln until about 50 co of djsUllate hjaapaased over 
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X LEATHERS— TENTATIVE 

(These methods are essentially the same as the official and provisional methods of 
the American Leather Chemists Association ) 

VEGETABLE TANNED LEATHER 

1 PKEPARATION OF SAMPLF> 

Reduce the leather by Blicmg, planing, cutting, shredding, or rasping to as fine a 
state of subdivision as is practicable Avoid heating the sample during its prepara 
tion Do not use the ordinary type of grinding mill Spread out the prepared sample 
and allow it to return to atmospheric moisture condition, mix thoroly, and place in 
tightly covered containers 

MOISTURE* 

2 Method I 

Place 5-10 g of the sample, as prepared under 1 , in a tared, wide, shallow weighing 
bottle (or a similar dish, which can be covered tightly), and dry in an electric oven 
for 16 hours at 100-102® Cover the weighing bottle, cool in a desiccator containing 
concentrated HjSO< and weigh The moisture in the leather as recei\ ed may be de 
termined by quickly cutting a representative portion of the sample into small pieces 
and drying as directed without further preparation 

Method Toluene DisttllaUon 

3 APPARATUS 

(a) 500 cc flask — Erlenmeyer or distilling flask of Pyrex or other resistant gUss 

(b) Receiving tube —Graduated in tenths of a cc 

(c) Ltebtg condenser— Sealed in, straight tube, about 25 cm (10 inches) long, 
with dehvery tube approximately 9 5 mm (0 876 inch) in diameter 

Assemble the apparatus as shown in XXVII, 3 Before each distillation clean the 
condenser and receiving tube with CrOj-HjSO* mixture, rinse thoroly with HjO, 
then with alcohol, and dry in an oven or with a current of air Calibrate the receiving 
tube by distilling toluene containing known quantities of HjO Read the volume of 
HiO to 0 01 cc 

4 DETERMINATION 

Weigh 20 g of the prepared sample and transfer to the distilling flask Immedi 
ately add about 200 cc of dry toluene having a boiling point, under normal pressure, 
of 110-112®, and connect the flask with the receiving tube and condenser Fill the 
receiving tube with toluene pouring it thru the condenser Heat the distilling fifl® 
gently and distil at the rate of about 4 drops per second for exactly 2 hours At the 
end of 1, 1 25, 1 5, 1 75, and 2 hours’ distillation, wash down the condenser by pour 
ing toluene in at the top while brushing thoroly with a tight haired, close fitting tu ® 
brush that has been boiled previously in toluene (A long handle may be made / 
fastening to the brush a piece of heavy Cu wire ) At the end of 2 hours disconnec 
the receiving tube, dislodge any drops of II|0 on the inside by rubbing with a piece 
of light Cu wire twisted at one end into a loop, and allow the tube to come to room 
temp Read the volume of HjO to 0 01 cc and make such calibration correction as 
may be necessary Assuming that 1 cc of H,0 weighs 1 g, calculate the percentage 
of moisture 
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s TOTAL ASH* 

Incinerate slowlv 5 g of the aarople, as prepared under 1, at a dull red heat If 
difficultv la experienced m burning off the C, leach the residue with hot HiO, filter 
on an ashless filter, dry and ignite the filter and residue, add the filtrate, evaporate 
to dryness, and ignite Cool in a desiccator ccmtaivung concentrated Ht^O* and 
neigh 

The ash may be » xammed for aeids and bases by any suitable method Al, Mg * 
Na, Ba, Ca, and Pb are th*' bases, and HCl and HjSO* are the acids which it may 
be necessary to determine 

6 tKSOLUBLE ASH* 

Air dry the leather remaining after the extraction of oater-soluble material as di 
reeled under 9 and neigh Incinerate slowly a portion eciual to exactly { of the total 
weight until all C is burned off, cool m a desiccator containing concentrated HiSO«, 
and neigh Calculate the insoluble ash on the basis of the ortf,inal leather repre- 
sented 

7 PETROLEUM ETHER EXTRACT* 

Place 0 8 of the leather, as prepared under 1, in a fat free paper thimble, cover 
with a layer of fat free cotton, and extract in a Johnson or SoxWet extractor for 
8-10 hours with petroleum ether, distilling between 50 and SO’ Heatily ^.reased 
leathers (containing 15% or more fat) will require the maximum time Remove the 
receiving fiash, evaporate the petroleum ether on a steam bath, and dry the residue 
St 08-100“ for periods of i hour each until a practically constant weight is obtained 
Avoid prolonged continuous heating resulting po83ibl> in the partial volatilization 
or oxidation of the extract 

8 MINERAL ACIDITY* 

(Modified Procter and SearJe method^ 

Weigh 2 g of the leather as prepared under 1 , into a Pt dish add 40 ce of a 0 1 iV 
Na CO* sola mix thotoli , and evaporatf to complete dryness on a gte&m bath In- 
cinerate the re<udueat a dull red heat preferably m a muffle furnace, until the 0 has 
been nearl) burned oft let cool, moisten carefully with hot lIjO, adding about 25 cc, 
and break up lumps w ith a glass rod Filter into a 200 ce fiask thru an ashless paper 
and wa«h 4 or 5 times with hot HiO Return the filter paper and residue to its dish, 
dn , and ignite until all C is burned off Cool and add to the residue from a buret a 
quantit\ of 0 I JV H*SO< exactly equivalent to the NajCOj originally added Cover 
the dish and place on a steam bath for 30 min Filter, it necessary, into the fiask con 
taming the first filtrate w ashing the paper thoroly with hot H*0 until free from acid 
Cool the soln and add 2 or 3 drops of methyl orange indicator If the soln la alkaline 
no further titration is necc^'Sary and the wevdvtv \s stated as 'none " If the soln is 
RCid titrate to a dislmct yellow color with theO X // NujCOj soln Fxptcss the result 
as percentage of HjSOi With earh set of determinations run a blank thru the entire 
procedure u«ing the standard sotns If the blank is over 0 3 cc, repeat the determina- 
tions 

9 EXTRACTJOK 07 WATER SOLUBLE MATERIAL* 

\\ Mgh 30 8 of the leather preparr d as directed under 1 (1 f the fat content of the 
sample, as fletcrmined by the petroleum ether extract, la mote than G%, extract the 
pO g charge w ith petroleum ether distilhng between GO and SO , and allow the pe- 
troleum ether to cNHporatc spontaneously from the charge before proccedinj, with 
tlie extraction of water soluble material ) To the charge add sufficient HjO to soak 
thoroK and co% er it and mix well Transfer the leather and extract to a percolator 
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that may be kept at 50° (The Reed Churchill extractor’ is especially convenient) 
Extract at 50° bj percolating with HjO at 60°, collecting 2 liters of percolate in 3 
hours Cool to room temp , dilute to exactly 2 liters, and mix thoroly 

To the extract, prepared as above, add a few drops of toluene to prevent fermen 
tation and reserve for the determination of glucose, soluble solids, and soluble non 
tannins 

GLUCOSE*" 

10 REAGENTS 

(a) Di potassium phosphate -~Use onlj KjHP 04 that is practically free from pri 
mary and tertiarj salts, has been dried in thin laj ers at 98-100° for IG hours, and 
kept m tightly stoppered bottles A soln of the salt should have a pH value of about 
9 0 and give a barely perceptible pink with phenolphthalein indicator 

(b) A euiral lead acetate soln — Prepare as directed under XXXIV, 18 (d) 

(c) Soxklet s modification of Fehhngs soln — Prepare as directed under XXXIV, 31 

(d) Phenolphthalein soln — Dissolve 0 5 g of phenolphthalein in 100 cc of 9o% 
alcohol 

(e) Tartaric acid — Grind pure tartaric acid to a fine powder 

11 PREPARATION OF SOLUTION 

To 200 CO of the leather extract, prepared as directed under 9, add bj means of a 
pipet 25 cc of the neutral Pb acetate soln Shake frequentlj for 6-10 mm , then 
filter at once thru a dry, folded filter, returning the filtrate until it is clear Keep 
the containers and funnel covered during these operations Add to the filtrate 
6 6 g of the dried K 1 HPO 4 (The quantity of KsHP 04 must be not less than 4o 
nor more than 0 5 g ) Shake frequently for 3-5 mm , until all the phosphate has 
dissolved, then filter thru a dry, folded filter, returning the first runnings until the 
filtrate clears, and letting the funnel dram well Pipet 150 cc of the filtrate into 
a 500 or 600 cc Erlenmej er fiask, and add bj means of a pipet 7 5 cc of HCI (sp gr 
1 18) Also add about 25 mg of powdered stearic acid or 5-10 drops of kerosene to 
control frothing and boil under a reflux condenser for exactly 2 hours (Should the 
soln foam when it begins to boil turn off the flame at the first indication of foaming 
and when foaming subsides relight immediately No further trouble should be expe 
nenced After hydrolysis the acid soln nia> be allowed to stand at laboratory temp 
overnight without risk of loss of sugar )Cool to 10-15°, add 2 drops of pbenolphtbal 
ein indicator, carefullj neutralize w ith NaOH (1 +1) added from a buret, and then 
add 0 5 cc in excess T1 ithout delay transfer to a 200 cc volumetric flask, complete to 
xolumc withHjO, and filter thru a double filter, returning the filtrate until it is clear 
During filtration f eep the filtrate just acid by the addition from time to time of small 
quantities of pulverised pure tartaric acid Immediately determine the de\tro‘*e m the 
poIq 

12 DETERMINATION 

Pipet 50 cc of the soln, as prepared under 11, into a mixture of 25 cc of the ( *• 
soln and 25 cc of the alkaline tartrate soln and procetd as directed under XXXIV, 
38 Express the tesulla as percentage of glucose on the leather basis, the 50 cc aliquot 
being equivalent to 0 5 g of leather 

12 SOLUBLE SOLIDS 

If the H 0 extract, as prepared under 9, is clear, proceed as directeil under XI, 
2, if cloudj proceed as directed under XI, 4 
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14 SOLUBLE NONTARinNS 
Determine as directed under XI, 7 

15 SOLUBLE TAHNIN 

The percentage of soluble tannin is the difference between 13 and 14 

16 NTTROGEN 
Determine as directed under 11, 20 


17 HIDE SUBSTANCE 

Multiply the percentage of N as obtained under 16, by the factor 5 62, to con 
\ ert to the percentage of hide substance 


18 COMBINED TANNIN 

Deduct the sum of the percentages of moisture, under 2 or 3, insoluble ash, under 
6, petroleum ether extract under 7, soluble solids, under 13, and hide substance, 
under 17, from 100 The remainder is the percentage of combined tannin 
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XI TANNING MATERIALS'— TENTATIVE 

(These methods are essentiallj the same as the official and provisional methods of 
the American Leather Chemists Association ) 

EXTRACTS 

1 PREPARATION OP SOLUTION 

(a) Solid and jioudered extracts — Grind the sample, if necessary, as rapidlj as 
possible in a porcelain mortar until all n ill pass a 10 mesh sieve of Cu or brass, mit 
thorolj , and bottle Weigh rapidly a quantity of sample containing 4 g of tannin 
(not less than 3 75 g nor more than 4 25 g) * Transfer to 100 cc of HiO at 8$*, place 
on a steam bath, covet, and heat Stir frequently until a homogeneous soln or sus 
pension is obtained Wash into a 1 liter flask with 800 cc of HjO at 85® Allow to cool 
overnight at a temp not below 19 , bring to 20® by placing the flask in HjO, the 
temp of which is not below 19®, and dilute to 1 liter 

(b) Liquid extracts —Let the sample come to room temp , mix thoroly, and weigh 
rapidly a charge yielding the same quantity of tannm as specified under (a) Dis 
solve by washing into a liter flask with 900 cc of H»0 at 85® Allow to cool and dilute 
to 1 liter at 20®, as described under (a) 

After the preparation of the soln proceed at once with the analysis 

2 TOTAL SOLIDS 

Thoroly mix the sola as prepared under 1» pipet at once 100 cc into a weighed flat 
bottomed glass dish, 2}-3 inches m diameter, and (1) evaporate and dry for 16 hours 
in a combined evaporator and dryer* at 98-100®, or (2) evaporate on a steam bath 
and then dry for 12 hours on the bottom of a water oven at 9S-100® Remo\ e imme 
diately to a desiccator containing concentrated HiSOi (place no more than 2 dishes 
m one desiccator) and n eigh rapidly when cooled Calculate the percentage of total 
solids 

SOLUBLE SOLIDS 

3 PREPABATION OF FILTER 

To about 75 cc of the soln, as prepared under 1, add 1 g of kaolin (The kaolin 
11 ‘sed should be neutral to phenolphtbalem and should not yield more than 1 mg of 
soluble solids per 100 cc of filtrate of a 1% suspension m HsO after an hour’s digcs 
tion at 20® ) Stir, and pour immediately into a single, 15 cm No 590 & A S or No 
IF Swedish folded filter * (These papers must be pleated by band as they are not 
a\ ailable in folded form ) Return the filtrate to the paper when approximately 25 cc 
has tun thru and repeat the operation for an hour, thus transferring all the kaolin to 
the paper At the end of an hour discard the soln on the filter by siphoning it off, tl'S 
turbing the kaolin as little as possible An ordinary wash bottle serves well for this 
purpose 

4 DETERMINATION 

Bring about 150 cc of the original soln, as prepared under 1, to exactly 20* Fill 
the filter, prepared as directed under 3, with this soln and discard the filtrate until 
it runs thru clear Keep the filter full the temp of the filtering soln at 20-25®, an 
the funnel and receiving vessel covered Pipet at once 100 cc of the clear filtrate into 
a w eighcd dish, evaporate, and dry as directed under 2 Calculate the percentage of 
soluble solids 
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XI 


METHODS OF AMADTSIS 


ure the filtrate in a graduated cyknder Usually from 360 to 380 cc will be obtained, 
requiring from 9 to 9 5 g of KjHPO^ Weigh the phosphate to wuthm 0 1 g) After 
adding the phosphate, shake well for 4 or 5 min and filter thru a folded filter 
(18 5 cm) 

11 DETERMINATION 

Reducing sugars — Place 100 cc of the clarified deleaded soln obtained under 10 
in a flask, add 33 3 cc of HjO and if the reduction is not made at once, 8-10 drops 
of toluene, shake well and stopper with a plug of cotton Keep in a cool place and 
make the reduction nithin the following 24 hours When ready for reduction, filter 
if toluene has been added Determine reducing sugars m duplicate 60 cc aliquots, as 
directed under XXXIV, 38 After correcting the weight of the CutO for the blank of 
the Fehhngs soln, find the equivalent milligrams of dextrose from XLII, 9 To ex 
press as percentage of dextrose, multiply the imlhgrams of dextrose by 3 and duide 
the result by grams of sample per liter of soln 

12 

Total sugars — Place 160 cc of the clarified, deleaded soln obtained under 10 in a 
500 cc Erlenmeyer flask, add 7 5 cc of HCl (sp gr 1 18), and boil under a reflux 
condenser for exactly 1 hour (If the soln foams at the start, which is unusual, 
add 6-10 drops of kerosene ) After boiling for an hour, remove the flask, stopper 
looselj when moderately cool, and let stand until ready for reduction, usuallj over 
night Cool the soln in ice HiO for from 20 to 30 min , add 2 drops of phenolphthalein 
soln, carefully neutralize with NaOH (1+1) and then add HCl dropwise until 
the color of the indicator is ]ust discharged After bringing the soln to room temp , 
transfer it to a 200 cc flask make to mark, mix, and filter until clear Reduce Fehl 
ing’a soln with duplicate 50 cc ahquots and calculate results as directed under 11 

13 

Non reducing sugars — The percentage of non reducing sugars is the difference 
between 11 and 12 

DETECTION OF SULFITB-CELLULOSE* 

14 REAGENTS 

Sulfite-cellulose soln — Dissolve 0 5 g of the total solids derived from sulfite cellu 
lose in 1 hter of HjO and add sufficieot tanning material, free from sulfite cellulose, to 
give a concentration of 3 75-4 25 g of tannin per liter 

15 DETERMINATION 

Place 5 cc of the tanning soln, prepared as directed under 1, in a test tube Add 
0 5 cc of aniline and shake well, then add 2 cc of HCl and mix again Compare the 
precipitate formed with that produced when the sulfite cellulose soln is similarly 
treated In the predetermined abseoceof the synthetic tannmg material, Neradol D, 
sulfite Cellulose is held to be present if the volume of the precipitate approximately 
equals or exceeds that of the comparison soln 

LIQUORS 

16 PREPARATION OF SOLUTION 

Dilute the liquor with IIjO at room temp to contain approximately 0 7 g of sohds 
in 100 cc of soln If the hquor does not give a proper soln with H 2 O at room temp . 
It may be diluted ivith water at 80* and then cooled to 20®, as directed under 1 (a) 
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XI 


METHODS OP ANALYSIS 


25 


EXTRACTION 


(a) TFoods, harl s, and spent materiak — Weigh such a quantity of the sample as 
will give an extract containing as nearly as possible 4 g of tannin per liter Transfer 
to a beaker and wet thoroly with hot HjO Place a perforated porcelain plate m a 


tm lined Cu extractor of the general 
a layer of cotton, and v et thoroly with 
HiO Connect the extractor with an 800 
cc Erlenmeyer flask (6) open the stop 
cock (E), and close the outlets (C) and 
{D) Pour into the extractor the material 
to be extracted, washing it into the ex- 
tractor ivith hot HjO Return the perco 
late thru the extractor until it is prac- 
tically clear Place a lajer of cotton on 
top of the material Close the stopcock 
(E), connect with an 800 cc Erlenmeyer 
flask containing about 650 cc of HiO, 
connect (D) bj a delivery tube with a 
liter graduated collecting flask, return 
the total percolate to the extractor, and 
connect by means of the metal cap (B) 
with a block tm condenser (A) in such a 
wa} that the condensate will drip upon 
the layer of cotton Boil the HjO in the 
flask and collect 400-500 cc of percolate 
from the side tube (D) Open the stop- 
cock (E) and close the side tube (D), add 
HjO to the flask ((?), if necessary, until 
it contains about 250 cc, and extract for 
6 hours Remove the extract, add 200 cc 
ot HiO to the boiling flask, and continue 
the extraction for 9 hours Thruout the 
extraction heat at such a rate that ap- 
proximately 330 cc of HjO will be con- 
densed per hour Combine all the extracts 
in the graduated liter flask in which the 
first percolate was received Heat to 80®, 
cool as directed under 1 (a), and dilute 
to the mark 

(b) ^^atertal8 other than woods, barfs, 
and spent materials — Weigh as directed 
under 25 (a), a charge suflicient to give 
2 liters of extract containing 4 g of tannin 
per liter Place in the extractor described 


form shown m Fig 11, on the plate place 



no 11— METAL EXTRACTOR USED 
FOR EXTRACTING TANNING 
MATERIALS 


under 25 (a), and digest for 1 hour with 

HjO at room temp , at the end of which period start the extractor Keep stopcoc 
(E) closed and collect entirely thru the side tube (B) 2 liters of percolate in appro* 
imatcly 7 hours Heat the percolate to 80®, cool as directed under 1 (a) and dilute 


to the mark 


100 
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Xn PLANTS 

DIRECTIONS FOR SAMPLING*— TENTATIVE 


When more than one plant is sampled, include m the sample a sufficient number 
of plants to insure that it represents adequatelj the average composition of the cn 
tire lot of plants sampled This number cannot be stated definitelj it will depend 
upon the variabibtj in compo«5ition of the plants Details of the procedure must be 
determined the purpose for which the sample is taken 

2 PREPARATION OF SAMPLER-TENTATIVE 

(a) For wiinerai constituents — Thorolj remo\ e all foreign matter from the mate 
nal especiallj adhering soil or sand, a\oidtng exce«si\ e washing to prevent leaching, 
air drj as rapidlj as possible to prevent decomposition or loss in weight bj respira 
tion grind, and preserve in tightl 5 stoppered bottles If the results are to be e^ 
pressed on the fresh weight basis, record the weights of the sample before and after 
airdrjing When determinations of Cu, Mn, Zn Fe Al, etc are to be made, take 
precautions to prevent contamination of the sample bj dust during air drjungand 
from the grinding and siev ing macbinerv 

(b) For carhohydralcs — Thorolj remove all foreign matter and rapidh grind or 
chop the material into fine pieces Add the weighed sample to sufficient hot redis 
tilled 95% alcohol to which sufficient precipitated CaCO has been added to neu 
trahze the aciditj using sufficient alcohol so that the final concentration, allowing 
for the water content of the sample, mil be approximatelj 80% Heat close to the 
boiling point on a steam or v\ ater batb for 30 min stirring frequenllj The samples 
ma> be stored until needed for analvsis 

3 MOlSTDRE-TENTATIVfi 

Determine as directed under XXVII, 2 or 6 

4 ASH— TENTATIVE 

Determine ash as directed under XXVII, 8 

5 SAND AND SILICA— OFFICIAL 

Ignite 10-50 g* of the substance in a flat bottomed Pt dish m a muffle, at a temp 
not exceeding dull redness until the residue is white or nearlj so Dissolve in HCI 
(1+4) and transfer to a beaker or evaporating dish evaporate to dr} ness and heat 
on a water bath for 1 hour to render the SiOt insoluble Moisten the re idue «dh 
^10 cc of IICI add about 50 cc of HjO heat on a water bath for a few mm . filter 
thru a hardened filter and wash thorol> To this filtrate add the filtrate and wash 
mgs from the soluble SiOj determination and dilute to 200 cc Designate as A 
ash the residue from the filter into a Pt dish and boil for about 5 min with np 
proximatelj 20 cc of a saturated soln of Na COa, add a few dropS of a 10% 
soln, allow the mi'cture to settle and decant thru an ignited and weighed Gooe 
crucible Boil the residue in the dish with another 20 cr of the NajCOi so 

and decant as before Bepeat the process Transfer t*'* Gooch cn 

and wash thorol}, first with hot HjO then with a and finall} 

hot 11:0 until free from chlorides Drv the 
sand Confirm bv microscopical e^aminaf 


10 U) c tiaa b^n a<]opt«d as olhcial f 
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XII 


METHODS OP ANALYSIS 


Transfer to a 60 cc \olumetnc flask as large an abquot as can be drawn off Add 
HsO to make about 20 cc, a small piece of litmus paper, and finally HCl (1 4-9) until 
the litmus paper just turns red Determine tbe A1 as follows Add 5 cc of 5 A NH«- 
aeetate, 5 cc of 1 5 A'’ HCI, and 2 cc of 0 1% of the dye Alummon (ammonium salt 
of aurmtncarboxjhc acid) and place in a water bath at about 80 for 10 imn Add 
5 cc of 5 A'^ NH 4 CI, cool to room temp , add S cc of 3 2 iV (NHOjCOj while shaking 
gently, fill to the mark with distilled HjO, and mix At this point the reactions 
should be PH 7 1-7 3 and the red color of a blank should disappear m about 15 min 
(The exact concentration of the reagents is not important, but the final pH is, and 
the amount of NH^COj necessary to bring the soln to the above pH should be de 
termined by neutraliring similar solns without adding the dye ) Simultaneous!} 
with the above procedure run a standard (or standards if necessarj) containing a 
given quantity of A1 After allowing the mixture to stand for 20 mm for the excess 
dje to decolorize, compare the color intensities and read the amount of A1 from a 
curve plotted as described in the following paragraph 

If only a small number of determinations are to be made, prepare A standards 
containing 0 01, 0 03, 0 05 and 0 07 mg of Al, respectiv el> , and run these with the 
samples Compare all these solns with the standard containing 0 03 mg of Al and 
calculate the results to a colorimeter reading of 30 for this standard Arbitrarily give 
0 005 mg of Al a reading of 100 and with this and the 4 readings on the standards 
plot a curve • Read the quantity of Al in each sample from this curve If a large 
number of determinations are to be made extending over a period of time, it is ad 
visable to make determinations on several senes of standards and plot a curve from 
the average of these results It is then necessary to run only 1 standard each time 
determinations are to be made, and the results can be read from the curve Blanks 
must be run on both the Fe and Al determinations as nearlj all the reagents contain 
traces of these elements 

MANGANESE CALCIUM AND MAGNESIUM— OFPlClALt 
(Applicable to plant matenals other than seeds ) 

9 CALCIUM*— OFFICIAL FIRST ACTION 

Transfer an aliquot of soln A, under 5, corresponding to 0 5-2 g of ash, to a 300 cC 
beaker and dilute to 200 cc Add a few drops of alizarine or methyl orange indicator 
and make slightly alkaline with NH«OH (1 +4) Add HCl (1 +4) until the soln i9 
just faintly acid, and then add 10 cc of 0 5 HCl and 10 cc of a 2 5% oxalic aei 
soln Boil the mixture and add, with constant stirring, 15 cc of a saturated ® 
(NH«)j oxalate Continue to heat until the precipitate becomes granular Cool, ad > 
with constant stirring, 8 cc of a 20% Na acetate soln, and allow to stand 12 ^onrs 
Filter and wash mth hot HjO until free from chlorides Break the point of the filter 
with a stirring rod and wash the precipitate into the beaker with hot HjO Add 10 
of HiSOi (1 +1)» heat nearly to boiling, and titrate with 0 1 iV KMnO< soln Fina } 
add the filter to the sola and complete the titration 1 cc of 0 1 KMnOi^O 00 - 
g of CaO Report as percentage of CaO 

Or proceed as follows To the abquot add 10 cc of a saturated soln of NHi-oxala c 
and a drop of methjl red Almost ncutralwe vMth NIIjOH, and boil until the prc* 
cipitate IS coarsclj granular Cool, add a few more drops of methji red and 
NlltOH (1 +4) until the color is a faint pink (pH 5 0), and allow to stand at lea* 
hours Filter, and nash, etc , as directed above 


onfinM articU J Am Chem 8 <k 51 2739 (1029) 
t See nol« 7 p 


104 



t>LANT8 


xn 

Micro Method — Ttnlaltto 

JO RBAOEVTS 

(a) Potassium permonganols — 0 02 /V 

(b) Ammonium oxnlais — Saturated aoJn 

(c) Glacial acclic acid — 0+1) 

(<J) Ammonium hydroxide — (1+1) 

(e) Ammonium hydroxide — (1+40) 

(f) Sul/«ric acid — (1+4) 

\\ APPARATUS 

(a) Cenlnfuge tubes — Contcal Upped, about 15 cm long and of about IS mm or 
20 mm inside diameter 

(b) Suction deuce ~1\ ith tjp as shown in diagram 

(c) Centrifuge — About 2500 r p m 

12 DErenuiNATiov 

Ignite 2 g of the substance in a small cru 
cible in a muffle at dull red heat DissoHe the 
ash in nCl (1+1) and transfer to a 100 cc- 
bciher Add 5 cc of 1IC1 and evaporate to 
di^ne^s on the steam bath to dehydrate the 
®5iOr Moisten the residue with 5 ce of IICl, 
add about 50 ec of distilled JfjO, beat (or a 
few Biinutca on the steam bath, transfer to 
a iOO cc volumottie flask, cool quickly to room 
temp , make to lotumc, shake, and filter dis 
carding the first portion of tlic filtrate Pipct 
a 11 cc aliquot into a conical lipped cenlnfugo 
tube containing 2 co of saturated (NH«) 
oxalate solti and 2 drops of 0 05% methyl red 
Add 2 cc of dilute acetic acid rotating the tube 
to mix Its contents thoro{> Add while inter 
mittcntlj rotating the tube Nn«OII (1+4) 
until the soln fflintlv alkaline, after which 
add a fen drops of dilute acetic acid with a 
dropper until the color is adjnxted to a faint FK n — sdCTtON Di.\ ICE USp d i\ 
pink (pll 5 0) (It IS important at this point to micro method for Tiir olter 
rotate the tube so that the last bit of liquid AIIhtTiOV OF CalCHTM 

in the eomeal tip is the color required ) Allow 

the mixture to stand at least 4 hours and whirl the tube in the centrifuge for 15 min 
(The precipitate should then be in a firm lump in tbc tip of the tube ) Remox o the 
eupcmalant liquid bj means of the auction dci ice shown in the diagram taking care 
not to dixUirl) the precipitate W ash the precipitate by adding 2 cc of Reagent (e) 
rotating the lube to break up the precipitate (ft may be necessary to jar the tube 
sharplj ) Ucturn the tube to the cenlnfuge for 10 min and again rcmoxc the super 
nstint liquid nnd wa«(h with the reagent as before Repeat this operation until the 
prccipitxtc has lircn wxshcil 3 times When the supernatant liquid has been re- 
moicd after the finxlcentnf«galitinRadd2ceof Rcxgentfflto the tube break up the 
pwipilnle ar beforr beat on the steam hath to lictwcen FO sad W and (Urate in 

thr> tul>e with 0 bd N KMnOi rotating the liquid during the titration to attiin a 
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I,IBTBODS OF AKALTBIS 


Transfer to a 60 cc volumetric flask as large an aliquot as can be drawn off Add 
H2O to make about 20 cc, a small piece of litmus paper, and finally HCl (1 +9) until 
the litmus paper just turns red Determine the A1 as follows Add 5 cc of 5 K NHr 
acetate, 5 cc of 1 5 A'' HCl, and 2 cc of 0 1% of the dye Alummon (ammonium salt 
of aurintricarboxylic acid) and place m a water bath at about 80® for 10 ram Add 
6 cc of 5 iV NH4CI, cool to room temp , add 5 cc of 3 2 W (NHilsCOj while shaking 
gentl>, fill to the mark with distilled HjO, and mix At this point the reactions 
should be PH 7 1-7 3 and the red color of a blank should disappear in about 15 min 
(The exact concentration of the reagents is not important, but the final pH is, and 
the amount of NH4CO1 necessary to bring the soln to the above pH should be de 
termmed by neutralizing similar solns without adding the dye) Simultaneously 
with the above procedure run a standard (or standards if necessary) containing a 
gi\ en quantity of A1 After allowing the mixture to stand for 20 min for the excess 
dye to decolorize, compare the color intensities and read the amount of AI from a 
cur\e plotted as described in the following paragraph 

If only a small number of determinations are to be made, prepare 4 standards 
containing 0 01, 0 03, 0 05 and 0 07 mg of Al, respectively, and run these with the 
samples Compare all these solns with the standard containing 0 03 mg of Al and 
calculate the results to a colorimeter reading of 30 for this standard Arbitrarily give 
0 005 mg of Al a reading of 100 and with this and the 4 readings on the standards 
plot a curve • Read the quantity of AI in each sample from this curve If a large 
number of determinations are to be made extending ox or a period of time, it is ad 
X isable to make determinations on several series of standards and plot a curve from 
the average of these results It is then necessary to run only 1 standard each tunc 
determinations are to be made, and the results can be read from the curxe Blanks 
must be run on both the Fe and Al determinations as nearly all the reagents contain 
traces of these elements 

Manganese calcium and magnesium— OFFiciALt 
(Applicable to plant materials other than seeds ) 

9 CALCIUM^— OFFICIAL FIRST ACTION 

Transfer an aliquot of sola A, under 5, corresponding to 0 5-2 g of ash, to a 300 cc 
beaker and dilute to 200 cc Add a few drops of alizarine or methyl orange indicator 
and make slightly alkabne wuth NH4OH (I +4) Add HCl (1 +4) until the soln is 
just faintly acid, and then add 10 cc of 0 5 AT HCl and 10 co of a 2 5% oxalic acid 
soln Boil the mixture and add, wnth constant stimng, 15 cc of a saturated ^ 
(NH4)j-oxalate Continue to heat until the precipitate becomes granular Cool, 8 , 

with constant stirring 8 cc of a 20% Na acetate soln, and allow to stand 12 
Filter, and wash w ith hot H,0 until free from chlorides Break the point of the filter 
xxith astirring rod and wash the precipitate into the beaker with hot H 0 Add 1 c® 
of HiSOi (1+1), heat nearly to boihng, and titrate with 0 1 A^ KMnOiSoln 
add the filter to the soln and complete the titration I cc of 0 1 A" KMnOi 
g of CaO Report as percentage of CaO 
Or proceed as follows To the aliquot add 10 cc of a saturated soln of ^ ® 

and a drop of methyl red Almost neutralize with NHjOH, and boil until the 
cipitatc IS coarsely granular Cool, add a few more drops of methyl red and t c 
NIROn (I +4) until the color is a faint pink (pH 5 0), and allow to stand at leas 
hours Filter, and xvash, etc , as directed above 

oryiMl mrtielc J Am C/tm Soe 51 2729(19^) 
t dW bold 7 p XYU 
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METHODS OF ANALYSIS 


proper end point If the tube cools belon 60® during the addition of the KMnO* 
reheat it m the steam bath for a few mmutes and complete the titration Run a 
blank on an identical amount of dilute H,SO< in a similar tube heated to the same 
temp to determine the quantitj of 0 02 AT KMnO* neccssarj to give the color of the 
end point Subtract this %alue from the buret reading 1 cc of 0 02 A’^IvMnOi=0 0004 
r’ of Ca Report as percentage of Ca 

13 MAGNESIUM*--OFFIClAl FIRST ACTION 

To the Combined filtrate and nashmgs from the Ca determination (9) add 40 ce 
of HNOj and evaporate to drjncss to decompose the NH4 salts Take up with HCl 
(14-4) and make to a volume of about 100 cc with HtO Add 5 cc of a 10% Isa 
citrate soln and 10 cc of a 10% NajH-PO^ soln, or enough to precipitate all the Mg 
Add NH4OH (1 +4), with constant stirring until the soln is fainth alkaline then 
add about 25 cc of NH4OH and allow to stand in a cool place overnight Filter 
and wash w ith NII4OH (1 +9) Dissolv c the precipitate in HCl (1 + 4 ) and reprecipi 
tate as before Allow to stand several hours filter wash free of chlorides with the 
ISH4OII (1+9), Ignite, and weigh as hlgiPtOr Calculate and report the result as 
percentage of MgO 

14 MANGANESE’— OFHCIAL 

To an aliquot of soln A, under S, representing about 0 2-0 5 g of ash, add 15 cc of 
concentrated IIjS04 and evaporate to about 30 cc Add 5-10 cc of UNO* and con 
tinue the evaporation (It is neither necessary nor advisable to evaporate until 
dense fumes appear, since the Fc(S04)i then dissolves with difficult) IINOj ma) be 
present, but not HCl ) Add HjO, a little at a time, heat until the Fe salts have (Ii« 
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MtTKODfl Of ANALYBJS 


tl,o C Ims 1.™ oxKi.rcd „s comptodj an poss.bk. cool the d.sh, aoictco He «1> 

osii «itl. IICI (I + l) m rocluccd thru thohp of the bcokcr beLth the nLgiL 
>y » pipct After citcrvcsccneo hoe ecaecd, rinse the watch glas, into the 

liciikcr mter llie insoluble resuluc out on n BQcImer funnel, and wash free otclli- 
naen If the jnsoluble residue contains undecomposed particles of C, transfer it into 
a '5iO, dish and rcigmlc in the muffle furnace until all particles of C are decomposed 
" I I colored flsh remains RediRcit the ash on a hot water bath with 15 cc of 
IICI (l+l)i filter, and a ash free of chlorides Combine the filtrates in a clean porce 
lam dish, c\apoTatQ to drjncss, and bake at 110* until the HCIis expelled Moisten 
the dry residue with 10 ee of IICI (1 +1) and digest, with stirring, for 10 mm Dilute 
M ith hot HjO, filter out the SiOj, wash free of chlorides, combine with the insoluble 
rcsuluc, ignilo, and « cigh Make the filtrate to about 250 ce, heat to near the boiling 
point, and passa sJou stream oflJiS thru Ihcsoln /or 15 nun Kinse the -HfS delivery 
tube into the flask, tightlj stopper, and set aside until the precipitate settles and 
the supernatant soln is clear rilfer the. CuS off on a pad of paper pulp and wash 
With Itcagcnt (d) saturated with JItS, ignite in a porcelain crucible and dissolve the 
CuO in a few drops of HNOj (I +0) and one drop of HCl (I -f 9) Filter the soln and 
wasli the filter paper clean Evaporate the soln to drjne«;3in a porcelain dish 3 times 
with the addition of a few dropsof IINOi(l+9)and takeup mthaverj small drop 
of IlKOf (1 d-O) dehtered from a stirring rod haMng a sharp point ’Hake toa toI 
ume of 50 cc, and transfer on aliquot of 5 cc to o Ncssler tube cootainiog 10 cc oJ 
lieagcnt (a} Miy the solns and dilute to 26 cc Tran-fcr 10 cc of Eeagent (a) to a 
second Ncssler tube, dilute to a volume of about 15 cc, and add the standard Cu 
soln (b) dropw isc w ith (horo mixing with a glass stirring rod until the color m the 
standard tube npparonll j matches the color m the tube containing the sample Make 
the volume and the final adjustment of the color of the standard in the tube con 
taming it Eecord the number of cc of the standard Cu soln required and calculate 
the percentage of Cu 

To the filtratefrora the CaS add 5 ce of HNO, (l+I) ond boil for lOmin tooxi 
due the remaining metals Cool the solo and make to a convenient volume (2o0 cc) 
From this stock soln take suitable aliquots for the determination of Zn or other e ^ 
ments contained in the ash of the sample 


ziHC'— ornctAL first action 


(a) /’otossiftm /erfocDonirfc —2 g per ICO cc of freshly prepared soln 

(b) Ztne sulfate -^BmoUe 1 g of C P Zn in HjSO^ and dilute to 1000 
cc^O 001 S of Zn 

20 DETERMINATION 

Transfer an aliquot equivalent to 25 g of plant material from the J pf 

Irate from tho Cu deftrm.natmn-tat paragraph under 18 ) to a 250 « f 
flask and add NH.OH in slight excess Dissolve the precipitote in a shgn 
pure acetic acid, saturate the soln with HjS, and set aside for several 
Ucipitate to settle [The acidity of the soln must he 
and the presence of a citrate helps to prevent the precipilation of Fe 
at this point add about 2 g of citnc acid, ammonia until 
and then 10 cc of a formic soln (contnimng in tOO ce o! the “"‘“y 
20 cc of 00% formic ocid, and 26 g of <NH.).SO,) 1 Mter “ J® ^ted with n,’’ 

„asb with a dilute soln of acetic ncid containing NH, 

Ignite the pad of paper pulp oml precipitate in a porcelain ciucii I , 
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the residue m a few drop-i of HCl (1 +9) and warm on the hot water bath Transfer 
to a 100 cc beaker and add NHiOH m shglit excess Heat on the water bath for 5 
min , filter, and wash the precipitate Add acetic acid m ehfeht excess to the filtrate 
and saturate the hot sola with H»S, stopper tightly and set aside several hours m a 
warm place for the precipitate to settle filler, wash as prexiousli described and ig- 
nite in a porcelain crucible Dissolve the ignited residue of ZnO m 10 ce of 0 1 ^ 
II:S04, make to a volume of 50 cc, and mix Transfer an ahqnot of 5 ec to a 50 cc 
Nessler tube containing 5 cc of Reagent (a) Dilute to 60 cc, mix with a stirring rod, 
and let stand 5-10 mm To another Ncssh r tube containing 5 ce of R( agent (a) di 
luted to about 10 cc, add dropwise with stirring the standard soln (b) until the tur- 
biditj m the standard matches the turbiditj of the sample From the number of cc 
of the Zn standard required calculate the percentage of 7n contained in the sample 
ARSENIC—TfiKTATIVE 

21 PREPAnATION OF isOI UTION 

Prepare aa directed under XXIX, 3 

22 HEfERMlVATIOV 

Determine the Aa aa directed under XXIX, 4, or take an aliquot and determine 
as directed under VI, 13, beginning with “add 3 cc of HtSOi " 

SUtFUR 

Soduim Peroiitfc Method*^ — O^icial 

23 rnFreneTioN OP SOLUTION 

Place 1 ^2 5 g of material in a Ni crucible of about 100 cc capacit> and add 5 g 
of anhydrous NaiCOi Mix tborolj nsinga Ni or Pt rod and moisten with approx 
imatcly 2 cc of HjO Add NajO , approximately 0 « g at a time Ihoroly mixing the 
charge after each addition, and conUnue until the mixture bcconse<i nearly dry and 
quite granular tfJsuallj about 5 g of Na»0, is required ) Place the crucible over a 
low alcohol or other S free flame and heat carefuUj , w ith occasional stirring, until 
the contents arc fused (If the mattnal ignites the deteriamation 13 worthless) After 
fusion, rcmoic the crucible allow to cool somewhat and cover the hardened mass 
withnzon of the NaiOj to a depth of about 0 5 cm Heat gradually and finally with 
full flame until funon again takes place rotating the crucible from time to time m 
order to htmg any particles adheimg to the sides into contact with the oxiding ma- 
terial Continue th< heating for 10 mm after fusion is complelt Cool somewhat, 
place the warm crucible and contents in a GOO cc beaker, and carefully add about 
IQO cc of II5O After the initial violent action has ceased, wash the material out of 
the crucible make slightlv acid with HCl (adding small portions at a time), transfer 
to a >00 re flask cool and dilute to volume Filter and determine sulfates m an 
aliquot of the filtrate as directed under 25 

rraoENT 

Bartum e'fforidf — solo 
25 OETEWMIKVTION 

Heat to boiling and add slowly in small quantities a 10% DaClj soln until no fur 
ther precipitate 13 formed Continue the boiling for about 5 min and allow to stand 
for 5 hours or longer in a warm place Decant the liquid thru an aahkss filter or an 
Ignited and witghed Gooch crucible treat the prceipitate with 15-20 cc of boding 
HiO transfer to the flUcr and w ash with boiling 11*0 until the filtrate is free from 
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chlorides Dry the precipitate and filter, jgnvte, and neigh as BaSO< Multiplj the 
result by the factor 0 13736 and report percentage of S 

jl/ajiTi€siuin titrate Arst Jetton 

26 FHEPARATION or SOhVTIO\ 

Weigh a quantitj of the sample sufficient to give a precipitate of not less than 30 
mg of BaS 04 into a large porcelain or Sillimanite crucible Add 7 5 cc of Mg(NOi)j 
soln (II, 5(e) 1, taking care that all the material is brought in contact with tbesoln 
and heat on an electric hot plate (180*) until no further action takes place Transfer 
the crucible n hile hot to an eleetric muffle and allow it to remain at Ion heat (muffle 
must not show any red) until the charge is thorolj oxidired No black particles 
should remain (It may be necessary to break up the charge and return to the muf 
lie ) Remove the crucible from the muffle and allow to cool Add HjO, then HCl lo 
excess Bring the eoln to a boil filter, and wash thoroly If preferred, transfer the 
soln to a 250 cc volumetric flask before filtering and make to the mark nith HjO 

27 OPTEnWISATION 

Dilute the entire filtered soln, prepared as directed under 26, to 200 cc or take an 
aliquot of 100 cc of the measured volume, make to 200 cc, and proceed as directed 
under 25 

PHOSPHORUS'i 

28 ilfcthod I — Official, fiT t aclian 

Take 100 cc of the original soln prepared as directed under 26, or evaporate the 
filtrate and washings from the S determination, 27, to 75 cc and proceed as directed 
under 11, 7 or 10 

// Mterc Method'^^ feniQhvt 

2P REAGENTS 

(a) Potossium dzhydrogen pfiospAafe standard ' — Dissolve 0 {304 g of pure drj 
KHjPO* in distilled HjO and make up to a liter 50 cc of this soln diluted to 200 cc 
gives a standard of which 2 cc^OOS mg of P 

(b) Ammomum molyldaie — Dissolve 25 g of NH« roolvbdate in 300 cc of HiO 
Ddute 75 cc of HiSO, to 200 cc and add to the NH, molybdate soln 

(c) Ilydroquinonc — Dissolve 0 5 g of hydroqumone m 100 cc of distilled 11»0 
and add one drop of concentrated HjSO« to retard oxidation 

(d) Sodium suljfie — Dissolve 200g of NaiSO* in distilled HiO make up tea liter, 
and filter Either keep this soln well stoppered or make it up fresh each time 

(e) ilfagnestum nUraU — Dissolve 100 g of MgO in HNO» (l+l), avoiding an et 
cess of the acid, add a little MgO in excess, boil, filter from the exce''3 MgO, Fe Oj 
etc , and dilute to 1 liter 

30 I REPARATION OP SOtUriON 

To I or 2 g of the substance in a Btnali Sillimanite crucible add 1 cc of the 
Mg(N Oj)i soln and place on the steam bath After a few mm cautiousli add a few 
drops of KGI, taking care that the formation of gas bubbles docs not push portions 
of the sample oier the edge of the crucible Make 2 or 3 further additions of a Urr 
drops of HCl R bile the sample is on the bath so that as it approaches dryness ther® 

19 a tendenej for it to char If the contents of the crucible become so viscous that no 
further drjnng maj be obtained on the bath, complete the drving on a hot plat® 
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put on a crucible cover, transfer to a cold muffle, and igmte at dull red heat for 6 
hours or until an even grej ash la obtained It may be necessary to cool the crucible, 
dissoU e the ash in a little HiO or alcoholic ^ycerol, e\ aporate to drj ness, and return 
uncov ered to the muffle for another 4 or t> hours Cool tal e up with HCl (1 +4), and 
transfer to a 100 cc beaktr Add S cc of HCl and evaporate to dryness on the ste im 
bath to dehjdrate the SiOi Moisten the residue with 2 cc of HCl, add about 50 cc 
of distilled HjO heat for a few minutes ou the bath, transfer to a 100 cc volumetric 
flask, cool immediately make to volume, and filter discarding the first portion of 
the filtrate 

31 OFTBRMIVtTION 

Fo a 5 CC aliquot of the filtrate m a 10 cc volumetric flask add 1 cc of NH* rool> b 
date rotate the flask to mix and allow to stand a fen moments Add 1 cc of hjdro 
quiDone again rotate the flask, and add 1 cc of NajSOj These last 3 additions may 
be made with a Mohr pipct Make to volume with distilled H 0 i-topper the mouth 
of the flask with the thumb or forefinger, and shake to mix the contents thoroly 
Allow to stand 30 mm and compare immedialelv m a colorimeter with 2 cc of the 
standard KHjPOi soln treated simultaneously and in an identical manner With 
either the unknown or standard set at 25 0 mm readings within 10 mm (i < a range 
of 20 mm) are accurate It the concentration of P m the unknown set is outside this 
range U may be brought neater to that of the standard by diluting the filtrate, ash- 
ing a smaller or larger sample making the filtrate to a smaller or larger volume, or 
using a smaller aliquot Report as percentage of P 
CniORINE-OmCWL 

32 pnei vbatios op sommov 

Moisten 6 g of the substance in a Pt dish with 20 cc of a o% Na,C(Jj soln evapo- 
rate to drj ness and ignite as thoroly as possible at a temp not exceeding dull red 
ness Extract with hot H 0, filter and wash Return the residue to the Pt dish and 
Ignite lo an ash dissohe m HVO» (1+4) filter from an> insoluble residue wash 
thoroly, and add this soln to the IhO extract 

33 / (7/’<iiinefric ^^<:^h<3d 

To the soln prepared asdirccttdm 32 add a 10% kgNOj soln avoiding more than 
a slight excess Heat to boding protect from the Ui,ht, and allow to stand until the 
precipitate IS granular PiUer on a weighed Gooch crucible previously heated to 
llO-I’jO and wash with hot HjO, testing the filtrate to prov'e excess of AgNOj 
Dry the AgCl at 110- loO cool and weigh Report as percentage of Cl 

II T ofumetric l/e£/iod‘* 

34 nEtcEVTS 

(a) Stlcer nitralr — Adjust to exact 0 1 A strength by standardi-ing against a 0 1 
N NaCl soln containing 5 84C g of pure NaCI per liter 

(h) Ammonium or pofnsjium thioetfonale — 0 1 A Adjust by titrating against the 
0 1 A AgNOj 

(c) ferric I’ldicnior saturated aoln of feme ammonium alum 

(d) AiJricond— rrcefromlowcroxidcs ofVbv diluting the usual pure acid with 
about { volume of lUO and boiUng until pertccUy colorless 

•55 DETEBMINATION 

To the soln prepared as directed under 32, add a known volume of the 0 1 A’ 
AgNO* in slight excess Stir well, filter and wash the \gCl precipitate thoroly To 
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lamp the Cu electrolytically and dilute the soln so that 25 cc of it will contain 525 
mg of Cu or 41 2 g of CuSO< pcntahydrate in 500 cc of soln 
(b) Alkaline lartraie soln — Prepare a saturated soln of NaOH (purified by alco- 
hol) and let stand until the insoluble carbonates and other impurities have settled 
out several davs Siphon off the clear sola and establish its alkalinity by titration 
i\ ith standard acid DissoU e 173 g of highest punty Uopbellt salts in HjO in a 500 cc 
graduated flask and add the calculated quantity of NaOH soln so that 500 cc of this 
alkaline tartrate soln will contain exactly 65 g of NaOH Make to the mark with 
H,0 

41 rBEciPiTwios OP cueaoos oxiob 

Measure exactlj 25 cc each of the CuSO* and alLaUnc tartrate solns into a 400 cc 
Pvrex or Bohemian glass beaker, the diameter of n hich is about 9 cm Add 50 cc of 
sugar soln contaming preferably 50-150 mg of sugar Cover the beaker uith a 
watch glass and place the beaker in a water bath which is maintained at 80® After 
exactly 30 mm digestion filter the CujO by suction thru a mat of asbestos in a 
Gooch crucible TV ash the precipitate mth HjO Determine the Cu by one of the 
methods below Calculate the weight of sugar from the tables of Qinsumbing and 
Thomas {XLIt, 17) 

DETFUMINATIOV OF nEOUCEP COrPER 

42 / Direel 0 / Cupraiig Oxide 

Proceed as directed under XXXIV, 39 

43 // rofittiKlnc Permnnjanote ’ifetfiod 

(a) Proceed as directed under XXXIV, 42 

(b) Filler and wash the Cu,0 as directed in 41 Transfer the asbestos film to the 
beaker suspend in HtO and heat the precipitate and asbestos thorolj Rinse the 
crucible and the lip of the beaker with 10 cc of a soln made b> dissolving 210 9 g of 
crjstallme ferric ammonium sulfate and 200 cc of IIjSO, in HtO to 1 liter (Note 
Cool the diluted HjSO» before dis<»o]ving the alum ) Receive the rinsings m the 
beaker containing the precipitate Wash the cnicibic and sides of the beaker with 
boding fIjO catching the washings m the beaker Stir until all the Cu is dissolved 
A green soln is obtained Titrate at once nith continual etimng with KMnO< soln 
until the pink due to the IvMnO, persists for about 10-15 seconds 1 cc of 0 05 iV 
KMnO»*»0 00317S5 g of Cu Standardirc the IvMnOt as follows Dry overnight 
about 0 60 g of Na oxalate (pure) in a weighing tube in nn oven at 100® and care 
fu!!} weigh off 3 samples of 0 10-0 15 rich Dissolve each sample in 100 cc of lIjO, 
add 5 cc of HtSOt (I +1) warm to 70 , and titrate the IvMnO* against this soln 
Take the average of the 3 titrations I cc of 0 05 A KMaOi«QQ033o g of Na 
oxahlc 

44 /// Clcclrolr/lic Deposition fron S«f/«rie and A^tlnc Acid 5oNitvon* 

Proceed as directed under XXXIV, 43 

45 SCCROSE— TENTATIVE 

(a) //i/droeAfo'-ie aad inrersian —Proceed as directed under XXVII, 22 

(b) W hen glucosides which areca'«i!\ hydrolysed by Hd are present sucrose mav 
be inverteil b\ invcrtaoc The prepintion and use of invertasc are desenbed under 
XXXIV, 21 The quantity of inverta«c to be used depends on its activity Avoid a 
hrge excels because it causes difficulty in the filtration of the reduced Cu 
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and observing F, in which the liquid should soon come to a standstill Then discon 
nect the aspirator, close B, and remove F Put the sample into P, using about 1 g 
of NaaCOs or CaCOj or about 2 g of baking powder, connect F, and start condenser 
G Introduce 50 cc of HCl (1 •{'2 5) thru D, lifting B slightlj and allowing onlj small 
quantities of the dilute acid to enter at a time Light the burner under F, heat to 
boilini,, and then reduce the flame to keep the liquid just at the boiling point If no 
more air passes P, start the aspiration When the water stops running from S, open 
B carefully and adjust the outflow of the aspirator bj raising or lowering the syphon 
to one half the safe speed 

After M has cooled, increase the current to the full safe speed and aspirate 3 liters, 
continuing boilmg to the end of the aspiration After the tubes have reached the 
temp of the balance room, open for a moment and weigh When extreme accuracj 
IS desired, note again the thermometer and barometer readings and apply correction 
to the following formula 

— (A*— AOXT and+(B*— B‘)XS, m which 
A‘=the temperature at 6rst neighing in degrees C, 

A* “the temperature at second weighing m degrees C, 

=the barometric pressure at first weighing in mm, and 
B “the barometric pressure at second weighing in mm 

T and B are constants found from the following formulas 

r=rxoooooo39 g, 

VxD 0000015 g, in which 
0 0000039 “Change in weight of 1 cc of air for 1*, 

0 0000016 “Change m weight of 1 cc of air for 1 mm pressure, 
and the 'value of V is obtained from 

G F G + F 
2 7 2 0 8 5’ 

representing the differential volume affected bj temperature and pressure and being 
a constant for the tubes, and in which 

G“the weight of the empty lubes, 

/'=the weight of the filbngs 
2 7 “the specific gravity of glass, 

2 0 “the specific gravity of filling, 

8 5 “the specific gravity of brass, 

G F 

1 “Volume of tubes and fillings, and 

2 7 2 0 

“Volume of brass weights 

8 5 


Gasometric Method — Official 
8 REAGENTS 

(a) Sulfuric ocid — (1+5) 

(b) Displacement soln — Dissolve 100 g of NaCl or Naj&Oi lOHjO in 350 cc of 
H O Add approximately 1 g of NaHCO* and 2 cc of methyl orange indicator (Vl» 
3 (01 and tlien sufficient HjSOi (I +5) to make just acid (a decided pink color) 80'' 
until all CO IS removed This soln is used in the gas measuring tube and leveling 
bulb and seldom needs to be replaced 
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M PABATUS 


Connect a decomposition flask (A) by means of a glass T tube (B), provided e 
a stopcock (C), to a graduated gas meas 
uring tube (D), nhich in turn la connected 
with a le'eling bulb {E) For A alwajs use 
a 250 cc wide mouthed extraction flask of 
P> rex or other resistant glass fitted with a 
two holed rubber stopper thru one hole of 
Mhich passes the extended tip of a 25 cc 
buret (F) and thru the other a glass tube of 
the same diameter as the connecting T 
tube Use a buret graduated in cc at 20”, 
numbered at 5 cc iater\ah and protided 
with an extra long tip bent to pass thru the 
rubber stopper Connect the glass tube 
leading from the decomposition flask to the 
T tube by means of rubber tubing to per 
mit rotation of the flask Use a gas measur 
mg tube graduated m cc at 20 , the zero 
mark being placed at a point 25 cc below 
the top marking to allow for graduating up 
wards from 0 to 25 cc and downward from 
0 to 200 cc Bv means of a long rubber tube 
connect the gas measuring tube with the 
le\ cling bulb, which has a capacitj of about 
300 CO 


10 


OETEnMlNATION* 


Meigh 1 7 g of the sample, prepared as 
directed under 1 , into flask A and connect 
this flask With the apparatus (Fig 15) 

Open stopcock C and by means of the level 
ing bulb E bring the displacement soln to 
the 10 cc graduation above the zero mark 
(This 10 cc IS ptacticallj equal in volume to 
the volume of acid to be used in the dccom 
position ) \Uow the apparatus to stand 1-2 
min to insure that the temp and pressure 
within the apparatus are the same as tbost. 
of the room Close the stopcock lower the 
leveling bulb somewhat to reduce the pres 
sure within the apparatus, and slowly run 
into the decomposition flask from buret I 
10 cc of the dilute II SO* To prevent the 
liberated COj from escaping thru the acid 
buret into the air keep the displacement 
soln in the leveling bulb at all times dunng 
the decomposition at a lower level than 
that in the gas measuring tube Rotate and 
then \igorousl> agitate the decomposition 
flask to secure intimate mixture of the contents Allow to stand for 5 min to secure 



FIG 15— APPARATUS FOR THE 
OASOMLTRIC DETERMINATION 
OF CARBON DIOXIDE 
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equilibrium Equalize tbe pressure in the measuring tube by means of the levebng 
bulb and read the volume of gas m the tube Observe the temp of the air surround- 
ing the apparatus and also the barometric pressure at the time and multiply the 
number of cc of gas evolved by the factor given m the table for this temp and 
pressure Divide the corrected reading by 10 to obtain the percentage by weight of 
COj in the sample 

RESmOAL CARBON DIOXIDE' 

1 1 Grotnmelrte MeOiod — Ojjlcial 

Weigh 2 g of the sample, prepared as directed under 1, into a flask suitable for 
the subsequent determination of CO», add 20 cc of cold HjO, and allow to stand 20 
min Place the flask in a metal drying cell surrounded b> boiling HiO and heat, 
with occasional shaking, for 20 mm To complete the reaction and drive off the last 
traces of gas from the semi solid mass, heat quickly to boiling and boil for 1 nun 
Aspirate until the air in the flask is thorolv changed, and determine the residual 
COi by absorption, as directed under 4 or 7 

12 CJasomcIrtc ifelho<P — Official 

(See Table 24, correction factors for the gasomelnc determination of COi ) 
Place 1 7 g of the sample, prepared as directed under 1, m the decomposition 
flask, 9 (A), add 20 cc of II»0 and allow to stand 20 mm Place the flask in a metal 
drving cell surrounded by boiling HtO and heat, with occabional shaking, for 20 
min To complete the reaction heal quicklj to boiling and bod for 1 mm Cool to 
room temp connect the flask to the apparatus described under 9, and determine the 
COi present by treating with 10 cc of the dilute HjSOt as directed under 10 To 
prevent foaming add 1-3 drops of caprylic alcohol to the baking powder m the de 
composition flask 

13 AVAILABtE CARBON DIOXIDE— OEnClAL 
Subtract the residual CO? from the total COj 

NEOTRAUZING VALUE 

14 I 0/ Aetd Reacting AfalertaU Other Than Phosphates — Official 
Dissolve 1 g of the sample in hot H>0 and titrate with 0 2 W NaOH, using phe 

nolphthalcin indicator 

15 // Of Sfonocalctum Phosphate^ — Tenfaitie 

Weigh 0 81 g of monocalcmm phosphate into a small beaker or casserole, add 2a 
cc of HjO and 5 drops of a 0 2% solu of phenolphthalein*, and titrate aith 0 2 A 
KaOn, to a faint pink Heat to filing, boil 1 mra , and again continue the titration, 
while the sola is hot to a faint pink color, adding the bulk of the standard 
soln rapidly and with vigorous stirring The total buret reading multiphod by - 
equals the neutralizing strength of 100 porta of phosphate m terms of NnllCOj 

16 TARTARIC ACID FREE OR COMBINED (QUALITATIVE TEST)*— TENTATIVE 

(Applicable in the presence of phosphates ) 

Shake repeatedly about G g of the sample ivith about 250 cc of cold HjO in a 
and allow the insoluble portion to subside Decant the soln thru a filter and evapj^ 
rate the filtrate to dryness Powder the residue, add a few drops of 1% resorcin so a 
and about 3cc of HiSOi and heat slowly Tartanc acid is indicated by a rose-r 
color, which is discharged on dilution with water 
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17 TOTAL TAHTAiaC AGIO— OrnCIAI 

{Applicable onI\ m the absence of AI salts, Ca salts, and phosphates ) 

Into a 500 re porcelain ca'S’^erole or simitaTly shaped di-'h weigh 1 88 g of the satn 
pie prepared as directed under I Add 10 uc of HjO and then 10 co of HCl (1 +1) 
cautiousU to a\ oid loss due to tlie sudden c\ olutton of CO Heat gently until most 
of the starch present is hjdrohzed Add slonh and with constant stirring 15 ce of 
KiCOj soln containing 323 {, of KjCO* per liter, boil genth on a hot plate for I mm , 
and evaporate on a steam bath to incipient crjstallization Remove from the steam 
bath and add dropnise with con'itant stirnog, 3 cc of glacial acetic acid “tdd 2 cc 
more of the gUcial acetic acid and continue the stirring for 3 min Add 150 cc of 
95% alcohol carefulh rinsing down the sides of the dish with the alcohol stirvig 
orouslj for S min , and let stand for at least 1 hour Decant thru a Gooch crucible 
containing a thm lajer of paprt" pulp or thru filter paper on a perforated disk, and 
w ash largely by decantation, w ith 9'>% alcohol until the combined filtrate and w ash- 
ings measure 5a0 ct Test the last few cc of filtrate with dilute litmus tincture to be 
sure the precipitate has been propcrlv washed Return the paper pulp, or disk, con- 
taining a part of the precipitate to the residue m the porcelain dish and add 120 cc 
of hot HtO Add sufficient 0 2 AT alkali soln to neutrahre most, but not all, of the 
acidity Boil the soln for 5 mm and complete the titration with 0 2 A alkah, using 
phenolphthalem indicator The number of cc of 0 2 A alkali times 2 equals the per 
centage of K bitactrate to which 0 15% is to be added to compensatB for loss due 
to Bolubihtj 1 cc of 0 2 fV alkali «0 02C11 gof tartaric anbjdnde 0 03001 g of tar 
tanc acid, and 0 03763 g of K bitartrate 

IB FREE TARTARIC ACID (QtJAMTATlVB TEST)-OFnClAl. 

rKtsact 5 g of the sample ■with absolute alcohol and evaporate the alcohol from 
the extract Dissolvi the residue in dilute NIT4OH transfer to a test tube add a 
good sized crjstal of AgNOj and heat gently lartanc and is indicated bj the for- 
mation of a sih cr mirror If desired the absolute alcoholic extract may be tested as 
directed under 16 


STARCH 

19 / Direct fnierston Melkod—^Oj^cinl 

(For biking powders and baking chemicals free from calcium ) 

Weigh 5 g of the powder into a 500 cc volumetric flask and proceed as directed 
under XXVII, 23 

20 // Indirect Method'^ — 0£ictal 

(For baking powders and baking chemicals containing calcium ) 

Mix 5 g of the powder with 200 cc of HCl (1+11) m a 500 cc volumetric flask 
and allow the mixture to stand for an hour, ehaking frequently Filter on an 11 era 
hardened filter taking care to obtain a clear filtrate Rin‘ic the flask once without 
attempting to remove all the starch, and -wash the paper twice with cold H,0 
Carcfullj wash the starch from the paper back into the flask with 200 cc of 11*0 
Add20ccofHCl(8p gr 1 125) and proceed as directed under XXVII, 23 The treat- 
ment with dilute hvdrochlonc acid (l+ll) without dissolving the starch, removes 
effectively the Ca, which otherwise would be pricipitated as tartrate by the alkaline 
Cu soln 
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21 III Modified McGiU Method — Tentative 

Digest 1 g of the powder with 150 cc of HCl (1+11) for 21 hours at room temp , 
with occasional shaking Filter on a Gooch crucible, wash thoroly with cold HjO 
and then once with alcohol and once with ether Dry at 110° (4 hours is usually suffi 
cient) cool, and weigh Burn off the Starch, weigh again, and determine the starch 
by difference The results by this method on cream of tartar powders and tartaric 
acid pow ders agree closely w ith those obtained by Cu reduction The results on other 
types of baking powders are usually satisfactory, but in some instances they may 
be over 2% too high 

ALUMINUM 

I Quahlahte Test — Official* 

II Qualttaliie Test'* — Tentatiie 
(In presence of phosphates ) 

22 REAGENTS 

(a) Hydrochloric acid — Approximately normal soln Dilute 9 cc of HCl to 100 cc 

(b) 4ni?nontum acetate soln — 3 AT Dissolve 23 1 g of NHracetate m HiO and di 
lute to 100 cc 

(c) Aunntricarbozyhc acid — 0 1 % soln Dissolve 1 g in HjO and dilute to 100 cc 

23 DETECTION 

Dissolve 1-6 g of the baking powder in 5 cc of N HCl and 5 cc of 3 A" NH4 acetate 
Add 6 CO of a 0 1% soln of aunntricarboxj lie acid, mix and allow the lake formation 
to take place Make the soln alkaline with NH*OH containing a small quantity of 
(NHOiCOj A, bright persistent red precipitate indicates the presence of A1 

III By precipitation tilth Phenylhydrnzine' — Tentatiie 

24 REAGENTS 

(a) Ammonium bisulfite soln -—Pass SOt into a cool soln of NHiOH (1+1) ii°bl 
the color of the soln becomes distinctly yellow 

(b) Phenylhydrazine bisulfite «oIa — To a few cc of phenylhydrazme add gradu 
ally a saturated soln of SO until the precipitate of phenylhydrazme sulfite, whic 1 
at first separates out in crystals, is almost redissolved If the precipitate is com 
pletely dissol\ ed add a drop or two of phenylhy drazine until a slight precipita^ ^ 
obtained Filter the soln before using (From 5-10 cc of this soln in 100 cc of Hi 
IS sufficient strength for washing the Al(OH)i precipitate If well stoppered, t is 
concentrated soln of phenylhydrazme bisulfite will keep indefinitely ) 

(c) Dilute hydrochloric acid — Add 10 volumes of HjO to 4 of strong HCl 

25 DETERMINATION 

Ignite 3 g of baking powder at a temp not exceeding 550 As soon as the C h®^ 
burned off take up the residue in HCl (4+10) and boil gently to assist soln ^ 
into a 300 cc volumetric flask and wash with hot H2O Ignite the insoluble “ 
and filter paper m a Pt crucible and fuse the residue with about 2 g of NajCOj ** 
sol\ e the fused mass m w ater and HCl and transfer to the volumetric flask contain 
mg the original filtrate Cool, and make up to volume j j 1 te 

Transfer 100 cc aliquots to 100 cc beakers Heat nearly to boiling, add di u 
Nn40H until a slight permanent precipitate forma, then just rcdissolva this 
See Note 7 p xni 
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cipitate with a drop or two of dilute HCl Add, dropwise with constant stirring, 10 
or 12 drops of a saturated soln of NH 4 HSOJ Then add to the hot soln sufficient 
phenylhjdrazine to precipitate the Al(OH)* completelj (1 or 2 cc is generally 
enough an excess colors the soln yellow ) If a permanent precipitate does not form 
at this point, add dilute NH4OH carefully, dropwise, just to a permanent precipi- 
tate and then complete the precipitation by adding a few more drops of the phenyl 
hjdrazine Let stand a few mm for the precipitate to settle then filter while still 
warm 'Wash the precipitate with warm H O containing the phenjlhydrazine bi- 
sulfite until the washings give no test for iron when yellow NH 4 sulfite is added 
Place the filter paper containing the precipitate in a weighed Ft crucible Dry 
char, and Ignite at a low temp After the filter paper has completely burned, continue 
the ignition at a bright red heat to constant weight W eigh quickly with the cover 
on the crucible as the precipitate is very hydroscopic A second weighing is always 
necessarj The precipitate consists of A1 Oj and Al phosphate 

Fuse the ignited precipitate with about 2 g of Na*COs and dissolve the fusion in 
lINOj (1 -l-O) Transfer to a 250 cc beaker and boil to insure that all the phosphoric 
acid 13 m the ortho state Cool Transfer to a 200 cc flask, make up to volume and 
use SO cc aliquots to determine the PjO* Multiply the w eight of PjOs obtained by 4 
and subtract the product from the weight of combined precipitates obtained above 
The difference is the weight of AljOj in 1 g of baking powder 
Weight AljOjX100«percentage of AbOj 
Percentage of AIiOiX4 749= percentage of NajAb(&04)4 
If the baking powder contains a significant quantity of SiO;, remove it by evapo- 
rating the HCl soln of the powder to dryness and dehydrating at 105^ for 2 hours 
Add to the dry mass 10 cc of II Cl and 100 cc of HjO boil filter off the SiOi, and pro 
coed as in 24 

Asht) 

26 INSOLOBLE ASH AND PREPARATION OP SOLUTION— OFFICIAL 

Char 5 g of the sample in a Pt dish at a heat below redness Boil the carbonaceous 
mass with HCl (l-|-2 5) filter into a 500 cc volumetric flask, and wash with hot 
HjO Return the residue together with the paper, to the Pt dish, and burn to a 
white ash Boil again with the dilute IICI filter wash, unite the two filtrates and 
dilute to 500 cc Incinerate the residue after the last filtration and weigh the ash 
insoluble in acid 

27 IRON AND ALUMINUM— OFFICIAL 

Draw a 100 cc aliquot of the soln prepared as directed under 26 , and separate 
& 1 O 1 if necessary Mix the soln with 10% Na phosphate soln m excess Add strong 
MI 4 OII until a permanent precipitate IS obtained then HCl dropwise until the 
precipitate is dissolved Bring the soln to a boil and boil for 2-3 min mix with a 
eonsukrablc excess of 50% N II 4 acetate soln and 4 cc of 80% acetic acid \s soon 
ns the prcnpitate of \1 phospliato mixed with Fe phosphate, has settled collect on 
afiUcr, wash with hot IIjO ignite and weigh Fuse the mixed phosphates with 10 
parts of NaiCO, dissoh c in IIjSO* (1 +6), reduce with zinc and determine the iron 
by titration with a standard permanganate soln (XXXVII, 58) In the same soln 
determine the phosphoric acid as directed under II, 7 or 10 To obtain the weight 
of AIjOj subtract tlie sum of the w eights of FciOi and PiOj from the w oiglit of the 
mixed phosphates 

28 CALCIUM— OFFICIAL 

Heat the ecimhiiierj filtrate and washings obtaiiiod under 27 to 50* i»n»l add in 
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excess of saturated NHi-oxalate soln Allow to stand m a warm place until the pre 
cipitate has settled, filter, wash the precipitate with hot HjO, dry, and ignite over 
a Bunsen burner and finally over a blast lamp Cool in a desiccator and weigh as 
CaO 

29 POTASSIUM AND SODroM— OFnCIAL 

Evaporate an aliquot of the soln, prepared as directed under 26, nearly to dryness 
to remove the excess of HCl, dilute, and heat to boiling While still boiling add 10% 
BaCl] soln as long as a precipitate forms and then enough saturated Ba(OH}t soln 
to make the liquid stronj^ly alkaline As soon as the precipitate has settled, filter 
and wash with hot HjO, heat the filtrate to boiling, add sufficient (NHOjCO* [1 part 
of (NH4)iCOjm 5 of NH4OH soln (1+12)1 to precipitate all the Ba, filter, and wash 
with hot HjO Evaporate the filtrate to dryness and igmte the residue below redness 
to remove NH4 salts Add to the residue a little H»0 and a few drops of the (Nlhli 
COs soln Filter into a weighed Pt dish, evaporate, igrute below redness, and weigh 
the mixed K- and Na chlorides Determine K in the mixed chlorides as directed un 
der II, 46, beginning with "Digest the residue with hot H 0, filter thru a small fil 
ter ” Calculate the K so found to its equivalent of KCl and subtract this result from 
the weight of the mixed chlorides to obtain the weight of NaCl 

30 pnOSPHORJC ACID— OFFICIAL 

Mix 6 g of the sample with a little Mg(NOj)* soln, dry, ignite, dissolve in HCl 
(1 +2 6), and dilute the soln to a definite volume In an aliquot of the soln determine 
phosphoric acid as directed under II, 7 or 10 

31 SULFURIC ACtD>t— OFFICIAL 

Boil 6 g of the sample for 1 5 hours with a mixture of 300 cc of HjO and 15 cc of 
HCl Filter, wash filter thoroly with hot HjO cool the combined filtrate and wash 
mgs, and dilute to a volume of 600 cc Determine n*S04 in an aliquot of 100 co as 
directed under XII, 25 

32 AMMONIA— OFFICIAL 

Introduce 2 g of the sample luto a distillation flask, add 300-400 ec of 11*0 and 
an excess of NaOH soln (1 + 1), connect wnth a condenser, and distil into a measured 
volume of standard acid Titrate the excess of acid in the distillate with standard 
alkali, using methyl red or cochineal indicator 
LEAD 

I Electrolytic Method}' — O^ciaf 

33 REAGENTS 

(a) Hydrochloric acid — Dilute 1 volume of II Cl with 2 volumes of 11*0 

(b) A line acid — Dilute HNO* with an equal volume of 11*0 

(c) Acetic acid — Dilute 1 volume of acetic acid with 4 volumes of lIjO 

(d) Potassium diekromale soln — A saturated water soln of KiCrjO* 

34 APPARATUS 

(a) Direct current — The potential should be constant and not less than G voUs 
A 3 cell, 6«\olt storage battery will suffice 

(b) VoUmetcr 

(c) Ammeter — Capacity 1 0 ampere and graduated to 0 01 ampere 

(d) Itheostai — ’Kot less than 100 ohms resistance 
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(c) Glacial acetic acid — Redistil glacial acetic acid and store m bottles made from 
Pb free glass 

(d) Alkaline ammonium acetate coin — Mix 350 cc of the redistilled glacial acetic 
acid with G50 cc of HjO, dilute 500 cc of strong NH^OH ivith 500 cc of H 2 O, and mix 
the txvo Bolns Store in bottles made from Pb free glass 

(e) Potassium chromate sola — Dissolve 65 g of KjCrO* m 100 ec of HiO by heat 
mg gentlj Allow the soln to come to room temp and filter 

37 DETERMINATION 

Weigh 100 g of the sample, prepared as directed under 1, transfer to a 2 liter 
lipped beaker, and add in small portions at a time 750 cc of the dilute HiS 04 V hen 
frothing has ceased mark the volume of the mixture on the side of the beaker Heat 
on a hot plate to boiling and continue boiling for 3-4 roin , then heat on a steam bath 
until the starch is hydrobsed, which procedure requires 20-30 mm The mixture 
xnll have a yellow color Remove from the steam bath and add with stirring CaSOj 
that has been finely powdered in a mortar and mbbid with HtO to a thin paste 
It IS not neccssarj to add CaSOi because monocalcmm phosphate baking powder 
itself forms sufficient insoluble residue To combination baking powders containing 
in part monocalcmm phosphate add lOgof CaSO^ and to other baking powders add 
15 g of Ca50< Cool, dilute to the original volume with H»0, add with stirring 1 
liter of filtered 95% alcohol, cover beaker, and let stand o\ ernight Bj means of a 
siphon that can be controlled b> a pinch cock transfer the clear supernatant liquid 
to a Btichner funnel containing 3 la>ers of a very retentive, close textured filter 
paper, using suction To the moist residue m the beaker add 100 ce of the acid 
alcohol water mixture, stir well, let settle, and decant thru the same filter Repeat 
this operation, using a fre^h 100 cc portion of the acid alcohol-water mixture ash 
the beaker, the residue, and the filter with alcohol 70% bj volume passing the 
washing thru the filter until the filtrate is nearly free from acid Discard the filtrate 
and washings and wash the filter flask Transfer the filter and contents to the on 
ginal beaker and extract the PbSOt from the residue by treating w ith 100 cc portions 
of the alkahne NHi-acetate soln beating to boiling, and filtering thru a new filter 
in an ordinary funnel Five extractions are necessary Transfer the filtrate which 
will measure about 500 cc, to a lipped beaker, neutralize with the redistilled glacial 
acetic acid, using litmus paper as indicator, and add 10 cc of the glacial acetic acid 
in excess Heat nearly to boiling add 25 cc of the KjGrOt soln, cover, a d let stand 
48 hours at room temp , stirring occasionally Filter thru a weighed Goo h crucible 
w ash well with cold IliO, dry at 125® for at least 45 mm , cool in a desiccator, and 
weigh The weight of PbCr 04 multiplied by the factor 0 041 gives the weight of 
Pb 

FLUORIDES”— TEtrrATIVE 

38 BLAGENTU 

(a) Sul/uTic acid — 98 5% Add sufficient fuming IIjSOi to ordinary Hj&Oi to 
give a soln containing about 99% of ll}SO« Heat in a large beaker, preferably on a 
hot plate for about 1 hour after it begins to fume strongly in order to remove free 
SOi and SO If the final product contains more than 98 5% of HiSOi dilute with 
the correct quantity of IIjSO* or if it contains less than 98%, add more fuming 
acid In either case the acid as finally used should contain 9S-9S 5% of HjSOi as 
determined b\ titration with standard alkab 

(b) Sih er sulfate — Dissolve 10 g of (Ag)iSO< in 100 cc of 03 5% IIjSO( and 
until the soln fumes strongly m order to remove volatile impurities 
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(c) Chromtum tnoxtde — Dry at 10&-110", grmd to a fine powder, and make a 
suspension containing a large excess of the solid CrOi m 08 5% H^SOt 



PIQ 17 —REACTION ri*ASK USED IN THE DETERMINATION OF FLUORINE 


(d) Silica • — Grind the comtnercnal grade of quartz flour to 200 mesh and igai c 

at a low red heat to remove moisture and organic matter . 

(e) Magnestum nitrate toln — Dissolve 10 g of Mg(NOOi in HjO and diluffl 
100 cc 
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facilitate soln of the tv hite scum that forms on the surface of the acid (The presence 
of FI 13 characterized by the formation of this white scum ) Digest for about 1 hour, 
then discontinue heating, and continue aeration for 15-20 mm longer Disconnect 
the Me> er sulfur-tube, transfer its contents to a 500 cc flask and make up the final 
volume of soln and rinsings to 200-250 cc Place 10 cc of the standard HCI m an 
other flask of the same size and dilute to the same volume Heat both flasks to 
boiling and boil for 5 ram Cool to about 50“ and titrate the contents of each flask 
with 0 1 iV NaOH, using phenolphthalem as indicator To correct for sulfate that 
may be present, add a small quantity of 10% BaClj to the titrated soln after acidify 
mg with HCI and compare the resulting turbidity of the soln with that produced on 
adding 0 05-0 d cc of 0 1 H SO^ to equal volumes of solns containing the same 
quantities of BaClj and HCI 

From the total NaOH titration subtract the equivalents of the F blank on the 
reagents of the HCI used m-thc absorption tube, and of the sulfate found in the 
titrated soln to obtain the net NaOH equivalent to the F content of the sample 
1 cc of 0 1 AT NaOH soln =0 0019 g of F 

42 ARSENIC— TEHTATIVE 

Introduce 5 g of the sample directly into the generator described under XXIX, 2, 
add 10 cc of HjO, a little at a time to prevent foaming over, and then 15 cc of 
As free HCI, introducing it drop by drop until foaming ceases Heat on a steam 
bath until a drop of the mixture, when diluted and treated with I soln, shows no 
blue color Then dilute to about 30 cc with HjO and continue from this point as di 
rected under XXIX, 4, beginning with “Add 5 cc of KI reagent ” Make the blank 
and the standards for comparison bj the use of the As free HCI of the same concen 
tration as that used m the determination 
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XVII BEERS, WINES AND DISTILLED LIQUORS 

(Unless otherwise noted express results as grams per 100 cc) 

BEERS 

1 PREPARATION OP SAMPLE— OPnClAL 

Remove CO, bj transferring the sample to a large flask and shaking vigorouslj 
orbj pouring back and forth between beakers The temp of the beer should not fall 
below 20® 

2 COLOR— TENTATIVE 

Determine the depth of color of the sample in a i inch cell with a Lovibond tin 
tometer, using the beer scale Express the result in terms of a i inch cell 

3 SPECOTC GRAVITY — OPHCUL 

Determine the specific gravitj at 20/4® bj means of a pycnometer as directed 
under 24 

4 ALCOHOL— OFFICIAL 
Determine as directed under 25 

EXTRACT 

5 Method I~—OSiexnl 

Measure, at 20® 25 cc of the CO, free beer into a weighed, flat bottomed Pt dish 
approximately 85 mm in diameter, evaporate just to dryness on a steam bath, and 
heat to constant weight at 70® under a pressure of not to exceed 100 mm of Hg 

6 AfetAod //— renlaiuf 

The immersion refractometer reading of the beer at 20®— the immersion refracto 
meter reading of the distillate at 20®X02571— the groms of extract in 100 cc of 
beer 

7 Method ///— 0#cial 

Calculate the specific gravity of the dealcoholized beer by the following formula 
SeaG + l — A in which 
5»thesp gr of the dealcohohzed beer, 

G<B=the8p gr of the beer, and 

A^thesp gr of the distillate obtained m the determination of alcohol 25 

From Table 5 under XLII, ascertain the percentage by weight of extract in the 
dealcohohzed beer corresponding to the value of <S Multiply the figure thusobtainc 
bj S to obtain the grams of extract per 100 cc of beer 

8 EXTRACT OF ORIGINAL WORT <APPROXIMATE)— OFFICIAL 
Calculate the grams of extract per 100 cc in the original wort by the following 

formula 

0«2A+E in whirh 
0 ■■extract of the original wort, 

A ■■alcohol (g per 100 cc), and 

E ■■extract of the dealcohohzed beer (g per 100 cc) 
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DEGREE OP lEBMEKTATION—OPPICIAI. 


Calculate the degree of fermentation by the ing formula 
„ lOOXSvl . , 

P ^ ju ^hicn 


J>«degree of fermentation, 

A « alcohol (g per 100 cc), and 
0 « extract of original wort 


10 TOtAL ACiDS-omciat 

Proceed as directed under 44 Express the result as lactic acid, g per 100 cc, 1 cc 
of 0 I NaOH «0 0090 g of lactic acid 


II VOLATttE ACtDS-OFFICIAL 

Proceed as directed under 46 Express the result as acetic acid, g per 100 cc 


12 REDGCtMG SOGARS— OFFICIAL 

Dilute 25 CO of the COi free beer, measured at 20* with HsO at the same temp to 
100 cc Determine the reducing sugars ID 25 cc of this sola as directed under XXXIV, 
50 Express the result as grams of aohvdtoas maltose per 100 cc of beer 

U DEXTWn—TCNTATrVB 

To 60 cc of the COi free beer measured at 20* add 15 cc of HCI (sp gr I 126> 
dilute to 200 cc, attach to a re^ux coodeaser, and keep in a boding water bath for 
2 hours Cool nearly noutrohre with fvaOH soln complete to a volume of 250 cc, 
SUer, and determine dextrose as directed under XXXZV, 59 or 61 From the number 
of g of dextrose per 100 cc of beer subtract I Ou? times the quantitj of maltoae, as 
found under 12, and multiply the remainder by 0 0 to obtain the number of g of 
dextnu per 100 ec of beer 

14 DIRECT POLARIZAHOW— TENTATIVE 

Head the polantatton of th^ ongmsl sample to degrees Ventrke m a 200 mm tube 
at 20* If the bcir IS turbid clarifv by ehaking with alumina cream filter, and cor 
rcct the reading for dilution 

15 GLYCEROL-OFFICIAL 
Proceed as directed under 27 


16 Asn— omciAL 

E\ operate to dryness 23 cc of the COj free sample, measured at 20*, and proceed 
as directed under XXVII, S 

17 PKOSPBOIUC ACID— OFFICJAL 

To 2o cc of the COj free beer measured at 20*, add 20 cc of 2% Ca acetate soln 
exaporitc to drjness, and ignite at low jedness to a uhitc ash Add 10-15 ec of 
boiling IlhiOi {1 4 -G) and determine P*0» as directed under II, 10 

18 PROTEIN— OFnCML 

Measure at 20* 2 1 cc of the COrfrec beet into a Kjeldahl digestion flask, add a 
smsll quantity of tannin to present frothing, evaporate to drjness deterromc N as 
directwl under 11, 19, 22 or 24 multiply the result by fl 2 > and calculate the per 
centnge of protein 


13 ' 



XVII 


kiethods os* analysis 


IP PRESERVATIVES— OFnciAL 

Proceed as directed under ^XXII 

20 COLORING MATTERS— TENTATIVE 
Proceed as directed under XXI 

21 METALS— TENTATIVE 


Proceed as directed under XXIX 

WINES 

22 PHYSICAL EXAMINATION- TENTATIVE 

Note and record the following (1) Whether the container is "bottle full", (2) the 
appearance of the wine, whether it is bright or turbid and whether there is any sedi 
ment, (3) condition when opened, whether still, gaseous, or carbonated, (4) color 
and depth of color, (5) odor, whether vmoua, acetous, pleasant, or foreign, and (6) 
taste whether vinous, acetous, sweet, dry, or foreign 

23 PREPARATION OF SAMPLE— omClAL 

If gas IS contained in the wine, remove it bj pouring the sample back and forth in 
beakers 

Filter the wine regardless of appearance, before analyzing and determine im 
mediately the specific graMty and such ingredients as alcohol, acids, and sugars, 
which ore liable to change thru exposure 

24 SPECIFIC GRAVITT — OFnClAL 

Determine the specific gravity at 20/4* (m vacuo) by means of a pycnometer as 
follows Carefully clean the pycnometer by filling with a saturated sola of CrOj in 
HiSOi allon ing to stand for several hours emptying, and rinsing thoroly with Ri0 
Pill the p\cnometer with recently boiled distilled HjO previously cooled to lG-18*, 
place in a water bath cooled to the same temp and allow the bath to warm slowly 
to 20* Adjust the level of the H*0 to the proper point on the pycnometer, put the 
perforated cap or stopper in place, remove from the bath, wipe dry with a 
cloth, and after allowing to stand for 15-20 min , weigh Empty, rinse several times 
with alcohol and then with ether, remove the ether fumes, allow the instrument to 
become perfects dry, and weigh Ascertain the weight of contained HjO ot 20 m 

air (17 of the formula below) by subtracting the weight of the empty pycnometer 
from Its weight when full Cool the sample to 10-18“, adjust the level of the liquid 
to the proper point on the py cnoroeter, put the perforated cap or stopper in 
wipe dry and weigh as before Ascertain the weight of the contained sample at 2 
m air (S of the formula below) by subtracting the weight of the empty pycnometer 
from Its weight when filled with the sample Calculate the specific gravity m vacuo 
by the following formula 


^f-f-0 00105)7 
1 0028217 


, m which 


G=correctcd specific gravity of sample at 20/4“ in vacuo, 
T7 “Weight of contained HiO at 20“ m air, and 
5 “weight of contained sample at 20“ m air 


25 ALCOHOL— OFFICIAL 

^a) By volume — Measure 100 cc of the liquid at 20“ into a 300-600 cc distdl^t'®® 
Ilask and add 50 cc of 11*0 Attach the flask to a \ ertical condenser by means o a 
bent tube distil almost 100 cc, and make to a volume of 100 cc at 20® 
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f*h sometimes occurs especially wjtb young ■wines may be prevented bv tbe addi 
of a small quantity of tanmn ) To determine the alcohol in wmes that have 
’dergone acetous fermpiitition and coataiu an abnormal quantity of acetic acid, 
xactly ncutraluc the portion taken with NaOH soln before distillation (This is 
j ary, however, for wines of normal taste and odor ) Determine tbe specific 
•’’■avity of the distillate at aoVi" as directed under 24 and obtain the corresponding 

x-cntagt of alcohol bj volume from Tables 19-21, XLII 

(b) Grams per 100 cc — I rom the spetafie gtATity of the disUUate, obtained under 
fa) ascertain tbe corresponding alcohol content in g per 100 ec from Tables 19-21, 
XUI 

(c) By veiyhl — Divide the number of g m the 100 ec of distillate as obtained in 
(b), by the weight of the sample as calculated from its specific gravity 

(d) By imners^on rr/raclonieffr — -Verify the percentages of alcohol as determined 
under (a) and (c) by ascertaining the immersion rc!rai.tomf ter reading of the dts 
‘d ift and obtaining the corresponding percentages of alcohol from Tables 19-21, 
XLII 

GLYCEROL IN DRY WINES 

26 MtUiod I (By Direct TTeijAtng ) — OJJictcil 

Evaporate 100 ec of the wine in a porcelain dish on a nater bath to a volume of 
about 10 cc Treat the residue with about 5 g of fine sand and 4-^ cc of milk of 
lime (containing 15 g of CaO per 100 cc) for each g of extract prevent and evapo 
rate almost to drjness Treat the moist residue with 50 cc of alcohol 00% bv vol 
ume remov e the substance adhering to tbe sides of the dish with a spatula and rub 
the whole mass to a paste Heat the mixture on a water bath, vrith constant stirring, 
to incipient boiling and de''aDt the liquid thru a filter into a small fiask Wash the 
residue repeatedly by decantation mih 10 cc portions of hot 00% alcohol until the 
filtrate amounts to about 150 cc Evaporate the filtrate to a sirupj consistonev m a 
porcelain dish on a hot but not boding, water bath transfer the residue to a small 
glass stoppered, graduated cylinder with 20 cc of absolute alcohol and add 3 por 
lions of 10 cc each of anhydrous ether shaking ihoroly ^^teT each addition Let 
stand until clear pour ofl thru a filler and wash the cylinder and filter with a mix 
ture of J parts of absolute alcohol to 3 parts of anhvdrous ether also pounng the 
wash liquor thru the filter Evaporate the filtrate to a sirupy consistencv , drv for an 
hour at the temp of boiling HjO, weigh igmte, and ■weigh again The lo-i on ignition 
gn cs the weight of glj ccrol 

27 Method II {By Otidation vttk Dichromatc) — -Official 

r\ft|>otatc iOO cc of the wine in a porcelain dish on a water bath, tbe temp of 
which IS maintamed at So-OO to a volume of 10 cc Treat the residue with about 
5 g of line «and and 5 cc of milk of lime (containing 15 g of CaO per 100 cc) Proceed 
from this point as directed under XXXUI, 63, beginning with the clause evaporate 
almost to dryness with frequent stirring *’ exetpt to dilute the soln of glycerol after 
treatment with (Ag,)CO, and Pb acetate to a volume of 100 cc instead of 50 cc 
Oboerve the precautions given conccroiog the temp nt which all evaporations are 
to be made 

28 GLTCEROL IN SWEET WINES-OFFICIAL 

W ilh w incs in which the extract exceeds 5 g per 100 cc heat 100 cc to boiling in a 
fls'sk and treat with 6ucce'5«ive small portions of milk of time until the wine becomes 
fir«l darker and then lighter m color Cool add 200 cc of 9o% alcohol allow the pre 
cipitate to subside, filter, and wa^h with 9\»% alcohol Treat the combined filtrate 
and washings as directed under 26 or 27 


137 



XVII 


2IETBODS OP ANAI.YSIS 


29 GLYCEROL-ALCOHOL RATIO— OFFICIAL 

Express this ratio as \ 100, in which Y is obtained bj raultiplying the percentage 
weight of gljcerol by 100 and dividing the result hj the percentage of alcohol by 
weight 

EXTRACT 

30 1 From the Specific Grauiy of the Dealcohohzed TTine — O/ictol 
Calculate the specific gravity of the dealcohohzed wine by the following formula 

S“(j+1— A, m which 

S=specific gravity of the dealcohohzed wme, 

(?=specific gravity of the wine, 24, and 

A = specific gravity of the distillate obtained in the determination of alcohol 
25 (a) 

From Table 5, under XLII, ascertain the percentage by weight of extract in the 
dealcohohzed wine corresponding to the value of S Multiply the figure thus ob 
tainpd by the value of S to obtain the g of extract per 100 cc of mne 

31 II By Evaporation — Official 

(a) In dry wines, haimg an extract content of less than 3 grams per tOO ce— Evapo 
rate SO cc of the sample on a water bath to a sirupy consistency in a 75 cc fiat 
bottomed Pt dish, approximately 85 mm in diameter Heat the residue for 2-5 hours 
10 a drying oven at the temp of boilmg HjO cool in a desiccator, and weigh as soon 
as the dish and contents reach room temp 

(b) In sueet wines — If the extract content is between 3 and C g per 100 cc, treat 
25 CO of the sample as directed under (a) If the extract exceeds 6 g per 100 cc, how 
ever, the result, obtained as directed under 30, is accepted, and no gravimetnc de 
termination is attempted because of the inaccurate results obtained by drying Icvu 
lose at a high temp 

32 WOK SUGAR SOLIDS— OFFICIAL 

Deternunc the non 'sugar aohds (sugar-free extract) by subtracting the quantity 
of reducing sugars before inversion, 33, from the extract, 30 or 31 If sucrose is pres 
cnt m the wine, determine the non sugar solids by subtracting the sum of reducing 
sugars before inversion and the sucrose from the extract 

33 REDUCING SUGARS— OFFICIAL 

(a) Dry wines — Place 200 cc of the wine in a porcelain dish, exactly neutralize 
with normal NaOH, calculating the quantity required from the determination o 
acidity, 44, and evaporate to about } the onginal\olume Transfer to a 200 cc ms 
add sufficient neutral Pb-acetate soln to clarify, dilute to the mark with H, i 
shake, and pass thru a folded filler Remove the Pb with dry K oxalate and detc' 
mine reducing sugars as directed under XXXIV, 38 

(b) Street unnes — With sweet wines, approximate the sugar content by subtrac 
ing 2 from the result in the determination of the extract and employ such a quanti i 
of the sample that the aliquot taken for the Cu reduction shall not exceed 210 mg 
of inxert sugar Proceed as directed under (a) except to take this smaller quanti y 
of the sample for the determination 

SUCROSE 

34 1 t}y Reducing Sugars Before and After Inversion — Official 
Proceed as directed under XXXIV, 28, using the method given under XXXlV, 

38 for the determination of reducing sugars 
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35 11 By Poiamotion — OJfieiol 

I’olante brforo and after invei^ion m a 200 mia tube, as directed under XXXIV, 
22 or 23, a portion of the filtrate obtaincil under 33 In calculating the pcrcentaj,e of 
sucrose do not fail to take into consideration the relation of the weight of the sample 
contained m 100 cc to the normal weight for the instrument 

3$ COMMERCUt OtUCOSE— OFFICIAL 

Polanzc a portion of the filtrate obtained under 33, after inversion in a 200 mm 
iflckcted tube at S7‘, as directed under XXXIV, 29 In calcuhtmg the percentage 
of phico'e do not fad to take into consideration tbe relation of the weight of the sam 
pie contained in 100 cc to the normal ncight for the instrument 

37 ASH— OFnCIAl 

Proceed as directed under XXVII, 8, u^ing the residue from SO cc of the wine 

38 ASK EXTRACT RATIO-OFFICIAL 

I xiirc**? results ai 1 in nhich \ is the quotient obtained by dividing the g of 
extract per lOO ce h> the g of ash per 100 cc 

39 ALKAUNITY OF TKE WATER SOLUBLE ASH-OFnCIAL 

I xtract the ash obtained as directed under 37 with Bucce«?iv e small portions of 
hot IIjO until the filtrate amounts to about CO cc and proceed as directed under 
XXXIV, 13 rxpre«a the alkalmilj in terms of the number of cc of 0 I A *icid re 
quired to neutrvhrc the unter soluble o*h from 100 cc of the w me 

40 ALKALINITY OP TKE WATER INSOLUBLE ASK-OFFlClAL 

ignite the filter and residue from 39 in the Pt divh in a hich the nine was ashed 
and proceed as directed under XXXIV, 14 repress the alkaiinilv in terms of the 
number of cc of 0 1 A acid required to ncutraliic the w aler insoluble a««h from 100 
ce of the nine 

41 PKOSPirORIC ACID—OrnciAL 

I)i««olvo the ash obtained as directed under 37 in SO ec of boiling UNO, (I +9), 
filler wash the filter, and dptermioc r,Oi m the combined filtrate and washings as 
direetrd un«lcr II, 7 or 10 If the a^b ignites without difficultv no free pho'^phonc 
and nmj },<• su'peefed Should then* be anv free acid, the a'*h remains black ev en 
after repeate<l leaching In aiith ea«ea add Ca acetate or a mixture containing T 
parts of NajCOjftnd 1 part of NaNO, to avoid lo«aof I',Oi before attempting to &•<}, 

42 SULFURIC ACID-OrnciAL 

Preripiiate dirrcth the H,‘'0,ui ’ll) cc of the wine b> mransof lO^o Pat ), aoln 
afirr acidifi ing with a small excris of HCI and determine the resulting HaSO, as 
directed under XII, 25 Allow the preeipitate to stand for at lea«l 0 hours briore 
fhefirg ItejHjri as FO, u*tng the factor 0 11 (0 

42 CHLOfilOES-omciAL 

To lOOccpfdrv wineof '■>Oc«o{*«e»'twme, addsufTiCicnl Sa,COj to make dis- 
iieeilr ftlUbne ! % af-orate to drv tie's, ignite at a heat not Rlioee low rtaincss cool, 
extract the rc«i ii;e with hot 11,0 andifv the water extract with UNO, (1 +4) and 
dcVrmJrc ehl m le» as dirceleil under Xll. 33 or 35 
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succeeding 10 cc of distillate until not more than 1 drop of standard alkali is required 
to reach the neutral point Usually 80 cc of distillate will contain all the volatile 
acids 

47 FIXED ACmS— OFFICIAL 

To obtain the quantity of fixed acids, expressed as tartaric acid, multiplj the 
quantity of volatile acids by 1 25 and subtract this product from the total acids 

48 TOTAL TARTARIC ACID*— OFFICIAL 

Neutralize 100 cc of the wine with N NaOH solo calculating from the acidity 
44, the number of cc of N alkali nccessar 3 for the neutrahzation If the ^olume of 
the soln IS increased more than 10% by the addition of the alkali, evaporate to ap 
proximately 100 cc Add to the neutralized soln 0 075 g of tartaric acid for each cc 
of A alkali added and after the tartanc acid has dissolved add 2 cc of glacial acetic 
acid and 15 g of KCl After the KCl has dissolved, add 15 cc of 95% alcohol, stir 
vigorously until the K bitartratc begins to precipitate and let stand in an ice box 
at 15-18 for at least 15 hours Decant the liquid from the separated K bitartrate 
on a Gooch crucible prepared with a very thm film of asbestos, or on filter paper in 
a BU hner funnel Vi ash the precipitate and filter 3 times with a few cc of a mixture 
of 15 g of KCl, 20 cc of 95% alcohol, and 100 cc of HtO, using not more than 20 cc 
of the w ash soln m all Transfer the asbestos or paper and precipitate to the beaker 
in which the precipitation was made wash the Gooch crucible or Bfi'^hner funnel 
with hot HtO, using about 50 cc in all, beat to boiling, and titrate the hot soln with 
0 1 N NaOH soln, using phenolphthalein indicator Increase the number of cc of 
01^ alkali required by 1 5 cc to allow for the solubilitj of the precipitate 1 cc of 0 1 
N alkali is equivalent, under these conditions to 0 015 g of tartaric acid To obtain 
the g of total tartaric acid per 100 cc of the nine, subtract the quantity of tartanc 
acid added from this result 

49 FREE TARTARIC ACID AKD CREAM OF TARTAR*— OFFICIAL 

Calculate the free tartanc acid and cream of tartar in the following manner 
Let A =stotal tartaric acid in 100 cc of wine, divided by 0 015 
B = total alkalinity of the ash (sum of C and D), 

C = alkalinity of nater soluble ash and 
D^alkalinity of water insoluble ash 
Then 

(1) If A is greater than B, 

Cream of tartar = 0 OlSfiXC, and 
Free tartaric acid =0 015X(A — B), 

(2) If A equals B or is smaller than B but greater than C 

Cream of tartar = 0 0I88XC, and 
Free tartanc acid*=0, and 

(3) If A 13 smaller than C, 

Cream of tartar = 0 0I88XA and 
Free tartanc acid=0 

TANNIN AND COLORING MATTER— OFHCIAL 
59 REAGENTS 

(a) Oxahe acid —01 N 1 cc = 0 00416 g of tannin 

(b) Standard potassium permanganate soln — Dissolve 1 333 g of KMnOi in 1 liter 
of HjO and standardize the soln against (a) 
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(c) Indxgo soln — Dissolve 6 g of Na sulfindigotate m 500 cc of HjO by heating 
cool add 50 cc of HjSOi, make up to 1 liter, and filter 

(d) Purified boneblack — Boil 100 g of finely poisdered boneblack Tilth successive 
portions of HCl (1 +3), filter, and wash with boiling HjO until free from chlorides 
Keep covered Tilth HjO 

51 DETERMtKATlON* 

Dealcoholue 100 cc of the wine by evaporation and dilute Tilth H 2 O to the on 
gmal volume Transfer 10 cc to a 2 liter porcelain dish and add about 1 liter of HjO 
and exactly 20 cc of the indigo soln Add the standard KMnOi soln, 1 cc at a time, 
until the blue color changes to green, then add a fCTv drops at a time until the color 
becomes golden j ellow Designate the number of cc of KMnO^ soln used as "a ’ 
Treat 10 cc of the dcalcohohzed wine, prepared as above, for 15 mm Tvith bone 
black, filter, and wash thorolj with HtO Add 1 liter of HjO and 20 cc of the indigo 
soln and titrate Tvith KMnO<, as above Designate the number of cc of KMnO« used 
as “b 

Then o— b = c, the number of cc of the KMn 04 soln required for the oxidation of 
the tannin and coloring matter in 10 cc of the wine 

52 CRUDE PROTEIH— OFFICIAL 

Determine N in 50 cc of the wme as directed under 11, 19, 22 or 24, and multiply 
the result by C 25 

53 PENTOSAKS-OFPICIAL 

Proceed as directed under XXVII, 29, except to use 100 cc of the wine and 43 cc 
of HCl in beginning the distillation Owing to the intetference of sugars this deter 
mmation can be made in dry wines only 

54 GUM AND DEXTRm— TENTATIVE 

Evaporate 100 cc of the Tvine to about lOccand add 10 cc of 95% alcohol If gum 
or dextrin is present (indicated by the formation of a voluminous precipitate), con 
tinue the addition of alcohol, slowly and with stirring, until 100 cc has been added 
Let stand overnight, filter, and wash with alcohol, 80% by volume Dissolve the 
precipitate on the paper with hot HtO, hydrolyze the filtrate and washings wit 
HCl, and proceed as directed under XXVII, 23 

55 NITRATES— TENTATIVE 

(a) White wine — Treat a few drops of the wme in a porcelain dish with 2-3 cc of 
IljSOi that contains about 0 1 g of diphenylaminc* per 100 cc The deep blue co or 
formed m the presence of nitrates appears so quickly that it is not obscured, even 
in sweet wme, bj the blackening produced by the action of HjSOi on the 

(b) Red icine — Clanf j with basic lead acetate, filter, remove the excess of 
from the filtrate with NatSO, filter again, and treat a few drops of this filtrate as 
directed under (a) 

56 COLORING MATTERS— TENTATIVE 
Proceed as directed under XXI 

57 PRESERVATIVES— OFFICIAL 
Proceed as directed under XXXII 

The detection of added bone acid is somew hat difficult because a small quanti j 
of it IS normally present in certain winca Therefore a quantitative delernwna w 
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J be made The determmatioa of SO* must also be quantitative A small 
t j of eahcj be acid is also normal in wine, and for that reason not more than 
0 cc of the sample should be used in testing for that preservati\e 

DISTILLED LIQUORS 

58 SPECIFIC GRAVITY — OFFICUL 

Determine the specific gravity at 20/4* bj means of a pycnometer, as directed 
under 24, orb> means of a small, aecuralelj graduated hydrometer 

59 ALCOHOL BY WEIGHT— OFFICIAL 

V cigh 20-25 g of tho sample into a distillation flask, dilute with 100 cc of lIjO, 
and distil nearly 100 cc Weigh thodistillateormakc to volume at 20* In either case 
determine the specific gravity as directed under 58 Obtain the corresponding per 
centage of alcohol by weight from Tables 19-21, XLII, multiply this figure by the 
weight of the distillate, and divide by the weight of the sample taken to obtain the 
percentage of alcohol by weight 

The alcohol content of the distillate may be checked by determining the immer 
Sion refractoraeter reading and obtaining the percentage of alcohol from Table 22 
under XLII 

ALCOHOL BY VOLUME 

60 Method I — Ojffictol 

From tho specific gravity of the distillate obtained under 59 ascertain the corro 
spending percentage of alcohol by volume from Tobies 19 21, XLII Multiply this 
figure by the volume of distillate and divide by the volume of the sample (calculated 
from the specific gr ivitv) to obtain the percentage of alcohol by volume m tho orig- 
inal sample 

61 Method II— Official 

Measure 21 cc of the sample at 20 into a distillation flask , dilute with 100 cc of 
IljO distil nearly 100 cc make to volume at 20% and determine the specific gravitv 
as directoil under 24 Obtain, from Tables 19-21, XLII, the corresponding per 
centage of alcohol by volume in the distillate and multiply by 1 to obtain tbe per 
centage of alcohol by volume in the origin vI substance 

riie alcohol content of the distillate may be cUcckcd by determining the immcr 
sum rcfractometcr reading and obtaining the percentage of alcohol from Tables 19- 
21, XLII 

92 EXTRACT— OFFICUL 

1\ oigli, or measure ot 20*, 100 cc of the sample, evaporate nearly to dryness on a 
Kteam bath, transfer to a water oven and dry at the temp of boiling 11*0 for 2 5 
hoiiri 

92 ASII— OFFICIAL 

1 rocrod ns diredcil under XXVII, 8, using the residue from the determination of 
the extract, 62 

^ ACIDITY— OFFICIAL 

Titrate 100 cc of the sample (or 50 cc diluted to 100 cc if the sample is dark) w ith 
ni \ alkali u«ing phrnnlphthalcin indicator rxpres? the result as acetic and I cc 
*'f b 1 \ alkali "O OtKjO g o( acetic acid 

ua p iT>l — - 
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METHYL ALCOHOL 

73 TnUttl MethotP—OJfictal 

To 50 cc of the sample add 50 cc of II O and 8 g of lime and fractionate by the aid 
of Glinsky bulb tubes Dilute the first 15 cc of the distillate to 150 cc, mix 171111 15 
g of KjCriOi and 70 cc of HjSOi (1+5), and allow to stand for 1 hour, shaking oc 
casionallj 

Distil, reject the first 25 cc, and collect 100 cc Mix 50 cc of the distillate with 1 
cc of redistilled dimethylaniline, transfer to a stout tightly stoppered flask, and keep 
on a bath at 70-80 for 3 hours, shaking occasionally Make distinctly alkaline with 
NaOH soln and distil off the excess of dimethylaniline, stopping the distillation 
when 25 cc has passed over 

Acidify the residue m the flask with acetic acid, shake, and test a few cc by adding 
4 or 5 drops of a 1 % suspension of PbOi If methyl alcohol is present, there occurs a 
blue coloration, which is increased by boihng Ethyl alcohol thus treated yields a 
blue coloration which changes immediately to green, later to yellow, and becomes 
colorless when boiled 

74 Rtche and Bardtj MHhod * — OJ^ctal 

The following method depends on the formation of methylamlme violet 

Place 10 cc of the sample previously redistilled over K:COi if necessary m a small 
flask with 15 g of I and 2 g of red P Keep in ice HjO for 10-15 min or until action 
has ceased Distil on a water bath into about 30 cc of HsO, the methyl and ethyl 
iodides formed Wash w ith dilute alkali to eliminate free I Separate the heavy, oily 
liquid that settles and transfer to a flask containing 5 cc of aniline If the action w 
too violent, place the flask in cold HjO, if too slow, stimulate by gently warming 
the flask After an hour boil the product with H»0, cool and add about 20 cc of 
16% NaOH sola, when the bases rise to the top os on oily layer, fill the flask up 
to the neck with HjO and draw them off with a pipet Oxidire 1 cc of the oily hquid 
by adding 10 g of a mixture of 100 parts of clean sand, 2 of NaCl, and 8 of Cu(N0j)ji 
mix thoroly, transfer to a glass tube, and heat to 90* for 8-10 hours Exhaust the 
product with warm alcohol, filter, and dilute to 100 cc with alcohol If the sample is 
free from methyl alcohol, the liquid has a red Imt, but m the presence of 1% ® 
methyl alcohol it has a distinct violet shade, with 2 5% the shade is very distinc 
and still more so with 6% To detect more minute quantities of methyl 
lute 5 cc of the colored liquid to 100 cc with H*0 and dilute 5 cc of this again to 4 
cc Heat the liquid thus obtained m a porcelain dish and immerse in it a fragme^ 
of white menno (free from S) for 30 mm If the alcohol is pure the w ol will remain 
white but if metby 1 alcohol is present the fiber will become violet, th depth of tin 
giving a fairly approximate indication of the proportion of methyl alcohol 

75 Immeraton Refractomcler ilelkod* — OJJicM 

Determine by the immersion refractometer at 20 the refraction of the 

obtained m the determination of alcohol If, on reference to the table under 76, 
refraction shows the percentage of alcohol agreeing with that obtained from the sp 
cific gravity , it may be assumed that no methyl alcohol is present If, however, t « ^ 
18 an appreciable quantity of methyl alcohol, the low refractometer reading wi 
once indicate the fact If the absence from the soln of refractive substances o 
than H»0 and the alcohols is assured, this difference m refraction is conclun'® 
the presence of methyl alcohol , 

The addition of methvl alcohol lo ethyl alcohol decreases the refraction m 
proportion to the quantity present hence the quantitative calculation is made r 
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ily by interpolation m the table under 76 of the figures for pure ethjl and methyl 
alcohol of the same alcoholic strength as the sample being used 

Example — The distillate has a specific gra\ity of 0 97QS0, corresponding to 
18 38% alcohol by is eight and has a refraction of 35 8 at 20® by the immersion re- 
fractometer, by interpolation m the rcfractometer table the readings of cth>l and 
raethj 1 alcohol corresponding to 18 38% alcohol are 47 3 and 25 4, respectivelj the 
difference being 21 0, 47 3-35 8 = 11 5, (11 5-21 9)100 = 52 5, showing that 52 5% 
of the total alcohol present is methyl alcohol 

76 


Scale readings on Zeus immersion refractometer at S0° corresponding to each per cent 
by ueighi of methyl and ethyl alcohols 
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malweuptoSOccwithHjO Mix thoroljandcoTnparem a coionropterwith theongmal 
material Calculate from these readme the percentase of color insoluble m HjO 

79 COLORS INSOLTOLE IN AMYL ALCOHOIr-TENTATIVE 

Evaporate 50 ccof the sample just to drj ness on a steam bath Dissolve theresi 
due m HjO and 95% alcohol and make to a volume of SO cc, using a total volume 
of 2G 3 ec of 95% alcohol Place 25 cc of this soln in a separatorj funnel and add 20 
cc of feeshli shaken Marsh reagent (100 cc of pure nm^l alcohol, 3 cc of sirupy 
HsP 04 and 3 cc of HjO), shaking lightly so as not to form an emulsion Allow the 
laj ers to separate and repeat this shaking and standing tw ice After the laj ers have 
separated com pletelj dran off the loner or aqueous lajer, which contains the cara- 
mel, into a 2o cc cjlinder and make up to volume with alcohol, 60% by volume 
Compare this voln m a colorimeter with the untreated 25 cc Calculate from this 
reading the percentage of color insoluble m amyl alcohol 

80 CARAMELi*-TENTATrVE 

Add 10 ec of paraldehyde to 5 cc of the sample in a lest tube and shake Add ab 
solute alcohol a few drops at a time, shaking after each addition until the mixture 
becomes clear Allow to stand Turbidity after 10 min vs an indication of caramel 

MARSH TEST FOR ARTIFICIAL COLORS— TENTATIVE 
(Caramel and Some Coal Tar Dyes) 

81 RCAOENT 
Marsh luagent — Prepare as directed under 7& 

82 OBTCRUINATION 

Place 10 cc of the sample in a 20 cc test tube, add sufRcient Marsh reagent to 
nearlj fill the tube, and shake several times Allow the layers to separate, if the lower 
iajer is colored it is an indication that the sample has been colored with caramel 
or a coal tar dye 

In the absence of anj color test 10 cc of the sample m the same manner, using 
sufficient fusel oil, axnyl alcohol or pentaxol to nearU fill the tube, and shake sev eral 
tiroes A dceplv colored lower lajer is an indication of a coal tar dye, its identity 
should be confirmed by using the methods under XXI 

DETECTION OF METHANOL IN ALCOHOLIC BEYERAGESu 

83 REAGENTS 

(a) Potasstum permanganate soln — Dissolve 3 g of KMnO* m 15 cc of 85% 
H>PO« and make up to lOO cc with HjO 

(b) Oxalic acid soln —Dissolve 5 g of oxalic acid in 100 cc of HjSO^ (1+1) 

(c) Schtjr s reagent — Di'ssolve 0 2 of Kahlbaum rosamhne hydrochloride m 120 
cc of hot 11,0 cool add 2 g of anhydrous NajSO, dissolved m 20 cc of HjO, and 2 
cc of HCl mvke up to 200 cc and store in well filled glass stoppered amber bottles 

84 PLTERVtlNATIOH 

Dilute the alcoholic beverage to 5% total alcohol b> volume Transfer 5 cc of this 
soln to a O-mch test tube add 2 cc of the KMrO« soln, and let stand 10 mm Re 
move the excess of RMnO, b> the addition of 2 cc of the oxalic acid soln As soon 
as the KMnOi is decolorized add 5 cc of Schiff s reagent Mix thoroly and let stand 
10 mia If neno 18 present, the cfaaractemtic reddish purple color is produced 
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Hun blanks on pure ethyl alcohol and on ethyl aHohol containing about 1% ot 
methanol 
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GREEN COFFEE 

1 MACROSCOPIC EXAMINATION— TENTATIVE 

A macroscopic e'^amination usuallj shows the presence of excessive quantities of 
black and bbghted coffee beans, coffee hulls, stones, and other foreign matter Sepa 
rate these bj hand picking and determine the quantity gra\ imetncallj 

2 COLORING MATTERS— TENTATIVE 

Shake vigorously 100 g or more of the sample with cold HiO or alcohol, 70% by 
volume Strain thru a coarse sieve and allow to settle Identify soluble colors in the 
soln and insoluble pigments in the sediment as directed under XXI 

ROASTED COFFEE 

3 MACROSCOPIC EXAMINATION— TENTATIVE 

Artificial coffee beans are apparent from their regularitj of form, and roasted le 
gumes and lumps of chicory m v hole roasted coffee can be picked out and identified 
microscopicallj For ground coffee sprinkle some of the sample on cold H:0 and stir 
hghtlj Fragments of pure coffee, if not overroasted, will float, while fragments of 
chicory legumes cereals, etc , wilt sink immediately, chicory coloring the H 0 a 
decided brown In all cases identify the particles that sink by microscopical exam- 
ination 

4 PREPARATION OP SAMPLE— OFFICIAL 

Grind the sample to pass thru a sieve having holes 0 5 mm in diameter and pre 
serve in a tightlj stoppered bottle 

5 MOISTURE— TENTATIVE 

Drj 5 g of the sample at the temp of boiling H,0 under a pressure not to exceed 
lOOmmofHg oratatemp of 105-110 under atmospheric pressure forShoursand 
subsequent periods of 1 hour each until constant weight is obtained For whole cof 
fee, grind rapidly to a coarse powder and without sifting and unnecessary exposure 
to the air weigh portions for the determination For ground coffee, sample directly 
without further grinding 

6 SOLUBLE SOLIDS— TENTATIVE 

Place 4 g of the sample, prepared as directed under 4, m a 200 cc flask, add HjO 
to the mark, allow the mass to infuse for 8 hours, with occasional shaking, let stand 
IG hours longer without shaking, filter, evaporate SO cc of the filtrate to dryness in 
a flat-bottomed dish dry at lOO®, cool, and weigh 

7 ASH— OFFICIAL 

Proceed as directed under XXVII, 8, using the sample prepared as directed un 
der 4 

8 SOLUBLE AND INSOLUBLE ASH— OFFICIAL 

Proceed as directed under XXXIV, 12, using the ash obtained under 7 
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flith 20 cc (for roasted) and 10 cc (for unroastcd) of 1% KMnOi soln and let stand 

15 mm at room temp , shaking occasionally Add 2 cc of H Oj eoln (100 cc of 3% 
H: 02 , free of acetanihd, plus 1 cc of glacial acetic acid) U the liquid is still red or 
reddish, add the H 2 O 2 soln 1 cc at a time until the excess of KMnOi is destroyed 
Place the flask on a steam bath for 15 mm and add 0 5 cc portions of the H 2 OJ soln 
until the liquid ceases to become lighter Cool, and Biter by suction thru a Gooch 
crucible n ashing with cold H 0 Transfer the filtrate to a separatory funnel and 
extract 6 times with 25 cc portions of CHCU Evaporate the combined CHCl* ex- 
tracts to a small \olume transfer to a weighed beaker, finish evaporation, drj at 
100° to constant weight (30 nam is usually sufficient), and weigh the residue as 
caffeine The weight of the caffeine, multiplied by 2000 and diiided by the weight 
of theCHClj aliquot obtamed from the first filtration, equals the percentage of caffe 
me in the 10 g sample Test the purity of the residue bj determining N and multi 
pljing by the factor 3 464 

16 CRUDE FIBER— OFFICIAL 

Proceed as directed under XXVII, 19, using the sample prepared as directed un 
dor 4 

17 STARCH— TENTATIVE 

Extract 6 g of the sample, prepared as directed under 4, on a hardened filter with 
6 successive lO cc portions of ether, wash with small portions of 95% alcohol until 
a total of 200 cc has passed thru, place the residue m a beaker, and proceed as di 
rested under XXVII, 2S 

18 SUGARS*— TENTATIVE 

Weigh 10 g of the sample, prepared as directed under 4, into a 250 cc volumetric 
flask, add 1 g of powdered NH,NaHPOi, and proceed as directed under XXVII, 
20-22 Determine the reduced Cu m the CutO precipitate either volumetrically as 
directed under XXXIV, 41, or electrolyticallj, as directed under XXXIV, 43 

19 PETROLEUM ETHER EXTRACT— OFFICIAL 

Dr> 2 g of the sample, prepared as directed under 4, at 100®, extract with petro 
leum ether (b p 35-50 ) for 16 hours, evaporate the solvent, drj the residue at 
100®, cool, and weigh 

20 TOTAL ACIDITT— TENTATIVE 

Treat 10 g of the sample, prepared as directed under 4, v ith 75 cc of alcohol 80% 
bj volume, in an Erlenme^er flask, stopper, and allow to stand 16 hours, shaking 
occasionally Filter, and transfer an shquot of the filtrate (25 cc for green coffee, 10 
cc for roasted coffee) to a beaker, dilute to about 100 cc with H 2 O, and titrate with 
0 1 A*" alkali using phenolpbthalein indicator Express the result as the number of 
cc of 0 1 AT alkali required to neutralize the acidity of 100 g of the sample 

21 VOLATILE ACIDITY— TENTATIVE 

Into a volatile acid apparatus (XVII, 44) introduce a few glass beads and over 
these place 20 g of the unground sample Add 100 cc of recently boiled H O place 
a sufficient quantity of recently boded H 2 O in the outer flask, and distil until the 
distillate IS no longer acid to litmus paper (Usually 100 cc of distillate will be col 
lected ) Titrate the distillate with 0 1 AT alkali using phenolphthalein indicator Ex- 
press the result as th® number of cc ol 0 1 Af alkali required to neutralize the acidity 
of 100 g of the sample 
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COATING AND GLAZING SUBSTANCES 

22 SUGAR AKD DEXTRIK— TENTATIVE 

Introduce 100 g of the Tljole coffee mtoa beaker flddctacU> OOOccoflljO stir, 
and altoo to stand 5 tnm stirring frequently Filter thru a dry filter and add care 
full\ to the filtrate sufficient dry Pb acetate to precipitate all the caffe tannic acid 
axoiding an excels of the reagent Filter thru a dry filter and remoi e the Pb from 
the filtrate by the addition of a slight excess of dry pondered K-oxalate Filter 
thru a dry filter and determine reducing sugars as invert sugar in 50 cc of the filtrate, 
as directed under XXXIV, 38 Invert a 75 ci- aliquot of the filtrate as directed under 
XXXIV, 23 (b) Coolj nearly neulraUtc with NaOII soJn (1 + 1) dilute to 100 cc, 
and determine reducing sugars as in\ ert sugar m the rc^ullini, soln as directed under 
XXXIV, 33 Measure a 100 cc aliquot of the filtrate into a 200 cc flask, add 10 cc of 
IICl (sp gr I 12>) and hjdroljre as directed under XXVII, 23 Cool, neutralize 
uith ISaOH soln (1 + 1), dilute to \olumc filter thru a dry filter and determine re 
ducing sugars as invert sugar in <>0 cc of the filtrate as directed under XXXIV, 38 
Calculate the reducing sugars in each instance to percentage bv wei^,ht of the on 
Rinai coffee Calculate sucrose from the reducing sugars before and after mv crsion ns 
directed under XXXIV, 28, and calculate dextrin as foHous Subtract the reducing 
sugars after in\ crsion from the reducing sugars after hydrolxsis and multiply the 
difference by the factor 0 SGOa to convert the result to dextrin 

In some instances the presence of sucrose in the na or extract may be verified by 
polantation The presence of dcxtnn m the water extract may be verified by polari- 
calion as directed under XXXIV, 30, and by the cry thro dextrin test (XXXIV, 95) 
performed on the water extract previous to clarification with Pb acetate 

23 EGO ALDtTMlH AND CELATIN-TENTATIVE 

Treat 100 g of the whole coffee with 500 cc of n>0 and bUow to stand for 5 mm , 
stirring frequently Filter and treat separate portions of the filtrate with (1) a 
soln of tannic aci<l, or (2) Millon n reagent (XX, 15) Boil a third portion of the fil 
trate In Ihoprc’cncoof egg albumin a more or lees heavy precipitate will be formed 
m earh case As a confirmatory teat treat an aliquot of the filtrate with an excess 
of tannic acid soln add a little salt if ncee*. ary to secure flocculation of the precipi 
fate filter, and without washing introduce the paper and its contents into a Ivjcl 
ihhl flask and defermme N By (lux method coffee not coated with albumin or 
gehtm w ill y icld Ic«x than 10 mg of N per 100 g of 'sample 

24 CinCORY INPtJSION— TENTATIVE 

Cover lOO-I'O g of the whole coffee with IltO, allow to soak 2 1 min stirring 
frequently and ilnin the aqueous wa'hmgs thru a eoxrsc sieve Mash the coffee 
upon the sjev c with nliout 100 cc of 11,0 and centnfugah e the eombmwl n ashingi 
Decant the clenr liquid from the sediment, which should then lie dreined almost dry 
on filter pxper ^^ount the sediment in chlortl hydnte *n!n {XXXIII, 20 (g)j and 
ciarainc umicr the microscope for elementx of chicorv 

25 FATS AND VVAXrx*— TENTATIVE 

Treat 100 200 g of the beans with low boiling petroleum ether for JO min pour 
off the petroleum ether and iTjK»al the proce x J-jUrrthreomhin<\ltxtrv'’ts evxp> 
rate and determine the index of refraction and the saponification number of the 
rr idue as dire^{e,l under XXXI, 8 and 22 
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39 CRUDE FIBER— OFFICIAL 

Proceed as directed under XXVII, 19 

40 VOLATIUB OIL-TENTATIVE 

Add 100 g of tea to 800 cc of HiO, distil, extract the distillate several times with 
petroleum ether transfer the combined petroleum ether extracts to a u eighed dish, 
evaporate at room temp , drj m a desiccator and weigh 
CAFFEINE 

41 Ponn Cbnnu* MethotP — Official 
Proceed as directed under H 

42 Bailey Aiidreio — Official 

To 5 g of the sample, prepared as directed under 27, m a 500 cc volumetric flask 
add 10 g of heavj MgO and 200 cc of H O Boil gent!> ov er a Ion flame for 2 hours, 
using a small bore glass tube 30 inches long as a condenser Cool, dilute to volume, 
and filter thru a dry paper Transfer an aliquot portion of 300 cc equivalent to 3 
g of original material, to an Erlenmeyer flask of 1 liter capacitj , add 10 cc of HjSO* 
(1+9) and bod until the volume is reduced to about JOO cc Filter into a separatory 
funnel, washing the flask mth small portions of H SO< (1 +90), and shake 6 times 
with CHCh, using 25 20, l5 lO 10 10 cc portions Treat the combined extracts 
with 5 cc of a 1% Boln of KOH and when the liquids have compjetelj separated 
draw off the CHCl> laj er into a suitable flask or beaker ^ ash the alkaline soln in 
the separatorv funnel w ith 2 portions of CHCU of 10 ce each and unite the w askings 
with the mam bulk of extract Evaporate or distil off the CHCU to a small bulk, 
transfer to a weighed flask, evaporate to dryness, and further drv m an oven at 100^ 
to constant weight Teat the puntvof the residue b> determining N and multiplying 
bv the factor 3 404 This gives a value for anhvdrous caffeine 
TANKIN'*— TENTATIVE 

43 RBVrFNTS 

(a) Pof/jssiuHi j>ermunyan<t(c sofn — Prepare a sola containing 1 33 g per liter 
and obtain its equivalent in terms of 0 I ^ oxalic acid 

(b) 0 I V oxalic acid 

(c) / tain — Prepare a soln contnming 6 g of mdigotine (free from mdigo 
blue) ami 50 cc of II &0« per liter 

(d) Gfhilm Soln — Soak 25 g of gelatin for 1 hour in saturated NaCI soln, heat 
until tlic gelatin is dissolved cool, and dilute to 1 liter 

(e) l«d sodium chlondc sofn — kcidifj 975 cc of saturated NaC) soln with 2i?cc 
of II, SO, 

(f) Poicdered kaoUn 

44 OFTtUMlNATIOV 

Bod 5 g of the tea for 30 mm with 400ccof II 0, cool, transfer to a 5Q0 cc volu 
metric flaxk, and ddutc to the mark lo 10 cc of the infusion {fdtered, if not clear) 
add 25 cc of the indigo carmine soln and about 750 cc of 11,0^ Add the KMnO, 
soln from a buret, a little at a time while stirring until the color becomes light 
green then dropwi^e until the color changes to bright vellow or to a faint pink at 
the rini Designate the number of cc of KMnOi u^cd as “a ’ 

Mix 100 cc of tfic clear infusion of tea with 50 cc of the gelatin soln 100 cc of 
the acid NaCl soln and 10 g of the powdered knobn and shake several mm m a 
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stoppered flask After allowing the naixture to settle, decant thru a filter Mix 25 cc 
of the filtrate with 25 cc of the mdigotine soln and about 750 cc of HjO and ti 
trate with KMn04 as before The number of cc of KMn04 used subtracted from that 
obtained above, “c,” gives the quantity of ICMn04 required to oxidize the tannin 
1 cc of 0 1 A" oxalic acid “approximately 0 0012 g of tannm (gallotannic acid) 

FACING 

45 GENERAl^-TENTATIVE 

(1) Examine the ash obtained as directed under 30 for mineral pigments (cf XXI, 
1), (2) shake a quantity of the tea with a large volume of water and remove the 
leaves by means of a sie\ e Allow the insoluble matter in the water portion to settle, 
filter and examine the residue on the filter paper for insoluble pigments as directed 
under XXI, 1 Catechu and other soluble substances, if used, mil be found m the 
filtrate 


46 PARAFFIN AND WAXY SUBSTANCES— TENTATIVE 

Spread a quantity of the tea between two sheets of unglazed white paper and 
place thereon a hot iron Any greasj substance will stain the paper “ 

47 PIGMENTS USED FOR COLORING OR PACING'^— TENTATIVE 

Place 60 g of the tea in a 60 mesh, 5 to 6 inch sieve, provided with a top Sift a 
small quantitj (approximately 0 1 g) of the dust upon a piece of seroi glazed, white 
paper about 8 by 10 inches (To obtain the requisite quantity of dust, it is sometimes 
necessarj to rub the leaf gently against the bottom of the sieve ) Place the paper on 
a plain, firm surface, preferably gloss or marble, and crush the dust by pressing 
firml> upon it a flat steel spatula about 5 inches long Repeat the crushing process 
until the tea dust is ground almost to a powder, when particles of coloring matter,- 
if present, become visible as streaks on the paper Brush off the loose dust and e'i 
amine the paper bj means of a simple lens magnifjiog 7 5 diameters Bright Iig ht 
18 essential to distinguish these particles and streaks In many cases the charact‘,er 
of the pigment is indicated by the behavior of these streaks when treated with rte 
agents and examined under a microscope The crushed particles of leaf of eithJer 
black or green tea appear m such quantity that there is no chance of mistaking tAbem 
for coloring or facing matenal Repeat this test, using black serai glazed papefl for 
facings such as talc, gjpsura, BaS04, or clay "i 

SELECTED REFERENCES \ 


Soc, 41, 1298 (1919), J Assoc Official Agr Chem , 5, 267 (1921)1 
» Z Nahr Genussm , 28, 9 (1914), C A , 8, 3599 (1014), J Assoc Official Agif 
Chem 4, 526 (1921) i 

» J Assoc Official Agr^Chem 3, 498 (1020) 1 

* Forschb uber Lebensm , 2, 223 (1895) / 

* U S Dept Agr Bur Chem BuU 13 (VII), Vilhers Colhn, and Fayolle, Trai ^ 
lies ralsifications et AUdrations des Substances Ahmentaires 2nd ed (1909-11)* 

•US Dept Agr Misc Circ 9, Reg 18 
' J Assoc Official Agr Chem , 7, 154 (1923) 

6 107'^19‘>?)^®"^ Soc, 41, 1298 (1919), J Assoc OfficialAgr Chem , 5, 288 (1921), 

* J Assoc Official Agr Chem , S, 291 (1921), 6, 107 (1922) 

"US Dept Agr Bur Chem BuU 13 (VII), p 890 

9 Reg ^ 35244, March 23, 1915, U S Dept Agr Misc Circ 

«y S Treas Dept T D 35244, March 23 1915, Proc Eighth Intern Cong 
Appl Chem 18, 301 (1912) U S Dept Agr Misc Circ 9, Reg 24 


156 



XIX CACAO BEAN AND ITS PRODUCTS 


1 PREPARATION OP SAMPLE— OPHCIAt 

Mjx powdered products thorol> and preserve in tightlj stoppered bottles Chill 
sweet or bvUct cUocohte until it becomes hard and reduce to a fmelj granular condi 
tion b\ grating or shaving Mit thorolj and presera e m a tightU stoppercfl bottle 
in a cool place 

MOISTCRE 

2 Ueffiod / — OJftctal* 

Proceed as directed under XXVII, 2 

3 Vfffted II — ’TenlfiUie 

Dra 2 E of the sample prepared as directed under 1 , m a Pt dish »n an air ov cn at 
100* to constant neight A,n Al disU ma\ be used when the ash is not determined m 
the same sample Report the loes in iicight ns moisture 

4 ASn— OFPICIAL 

Proceed as dircctc<l under XXVII, 8, using sufTicient sample to contain npproxi 
matelj 1 g of water , sugar and fat free roalena! 

5 SOLUBLE AND INSOLUBLE ASH— OFFICUL 

Proceed as directed under XXXIV, 12, using the ash obtained under 4 

6 ALKALINITY OP THE SOLUBLE A5!I~0PP1CIAL 
Prncee I as directed under XXXIV, 13, using the filtrate (tom 5 

7 ALKAUNITY OF THE INSOLUBLE ASH— OFFICIAL 

Proccc<l as directed under XXXIV, 14, u^ing the insoluble ash obtained under 5 

8 ASH INSOLUBLP IN AClD-OFnClAL 

Proceed ns directed umlcr XXXIIl, S, using the total ash os obtained under 4, 
or the water insoluble residue ns obtained under 5 

9 TOTAL KITROCE t-OFFiaAL 
Proecetl ns directed und« r 11, 19, 22 or 24 

10 CASEIN IN MILK CHOCOLATE-TENTATIVE 

U M umjece^anr) to defat the chocolate Weigh 10 g of the chocolate prepared 
aadircctwl under 1, into o AKlccI rlrnwe) cr flash nrd nd<l 2 jOccof Nn-oxalate 
ndn Jleat to Iwilmg and Iwi! getitlj for a few min then cool add 0 g of MgC 0, 
and filter Determine S in >0 ce of this filtrate Pjpot lOOccofthcrihrAteinionCOd 
er aolumrtric flash and dilute nlnoat to the mnrh with M,0 Precipitate the ranem 
t >3 the nddition of J cc of glacial nectic and or I cc of M&Ve to aolume, 

ebale, filie nnd deternnae N m UK> cc of the filtrate The difference lictwren the 
two N deterntnaiionsgues the N denani from the ra ein which mulli;ihc<l b> 0 1^ 
giira the quantita of ea cm prr ent in J g of the jatnplc 

* ft i 
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18 EXAMINATION OF CACAO BUTTEU 

SaponiCy 5 g o( the sample v.itU 15 cc ot the alcoholic KOH soln and evaporate 
the alcohol on a steam bath Run a blank on pure cacao butter at the same time 
Add 5 cc of H»0 and again evaporate to remove the last trace of alcohol Dissolve 
the soap in 100 cc of HjO, cool to room temp , and add, while stirring, 100 cc of the 
saturated salt sola Allow to stand for 15 mm , stirring several times during this pe- 
riod, and then separate the soap by filtration, using a Blichner funnel To 100 cc of 
the filtrate add, while stirring, lOQ cc of the saturated salt soln and allow to stand 
for 15 mm Only a slight precipitate should appear Filter, add to the filtrate a drop 
of phenolphthalein indicator, neutralize with HCl (l-{-3), and then add 0 5 cc of 
this reagent in excess If the sample consists of pure cacao butter, the soln when 
acidified wiU remain clear If coconut or palm kernel oil is present, the soln will be- 
come turbid or milkj 

19 EXAMINATION OP PAT EXTRACTED FROM MILK CHOCOLATE 

Milk fat if present in cacao butter subjected to this test, produces a turbidity less 
in intensity than that produced by the same percentage of coconut or palm kernel 
oil For example cacao butter containing 10%, 15%, or 20% milk fat produces, re 
spectively, no opalescence, a faint opalescence, or an opalescence For this reason, 
w hen the fat to be examined has been extracted from a cacao product that contains 
lactose or casein, multiply the percentage of lactose in the cacao product by 0 8, or 
the percentage of casein b\ 1 I, to obtain the percentage of milk fat m the product, 
and from this result calculate the percentage of milk fat m the total fat If this per 
centage corresponds to 15% or less, a blank of cacao butler containing 15% milk 
fat may be used, otherwise make up a mixture of cacao butter and milk fat m the 
proportions indicated hj the calculations 

Test the fat extracted from the eampte under examination as directed under 18, 
but use the prepared mixture of cacao butter and milk fat instead of the pure cacao 
butter for the blank If the fat being tested contains coconut oil or palm kernel oil 
the last filtrate, when acidified, will be more turbid or milky th^n the blank 

CRITICAL TEMPERATURE OF DISSOLUTION IN ACETIC ACID TEST*— TENTATIVE 

20 BEAQBNTS 

(a) Gtaaal acetxe acid — 99 5% 

(b) Polassium ftydrojidc sola — 0 1 N 


2* APPAHATUS 

Insert a thermometer reading to 0 into a cork that fits a Gx^ inch test tube 
The thermometer should extend far enough into the tube so that the bulb will be 
covered by 10 cc of liquid Place the test tube in a larger tube (4x1^ inch) contain 
*°S glj cerol and hold firmly m place with a cork hai mg a groove cut in the side to 
equalize the pressure when heat is applied 

detebmination 

To remove traces of moisture, filter a portion of the sample to be examined thru 
a dry paper m an oven in which a temp of about HO’ is maintained Allow the 
filtered sample to cool until barely warm and weigh 5 g of the sample and 5 g of 
the acetic acid reagent into the test tube Insert the cork holding the thermometer 
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29 REICHERT MEISSL AND POtENSKE VALUES*-OPriCLU:, 

Proceed as directed under XXXI, 26 

CACAO SHELLt 

30 REAGENTS 

(a) Chloral hydrate ioln — Prepare as directed under XXXIII, 20 (b) 

(b) Acidified chloral hydrate-glycerol eoln — Prepare as directed under XXXIII, 
20(h) 

31 AnPeBATUB 

(a) Cenlnfuge or iuction filter 

(b) — Prepare m the IabotaCor> as follows Warm an ordinary micro- 
scopic slide, dip in hot melted becanax, dram, and cool Rule with a fine needle and 
etch nnth HF So place the rulings that at any point on the slide two lines are 
visible m the microscopic field 

(c) Coier-glasses — No 2, 22 mm square 

(d) Compound microscope —Use a magnification of approximately 120 mm (A 
higher magnification is helpful in the case of certain fragments difficult to identify ) 

32 I REPARATION OF STANDARDS 

Prepare standard samples from clean cacao nibs and shells Gnnd and thoroly 
defat both nibs and shells 6eparatcl> until each pa'»ses thru a lOO-roesh sieve Weigh, 
and mix the mb powder and shell powder in deared proportions, finally sieving each 
standard thru the 100 mesh sieve to insure thoro and uniform tnmng 

33 PllEPARATlOS OF SAMPLE 

(a) Biller chocolate and cocoa —Completely remove the fat from a portion of the 
sample, prepared as directed under 1, by extracting 3 or <1 times with gasoline or 
ether in a centrifuge or on a suction filter If necessary, remo\ e the sample to a mor- 
tar, gnnd and continue the defatting process to completion Drj, powder, and mix 
the sample thorolj bj passing twice thru a lOO-mesb sieve Weigh 2 mg on a tared 
ruled slide, or weigh and transfer to a ruled slide and mount with just sufficient 
chloral hydrate sola or acidified chloral hj drate glycerol soln to fill in under the 
cover glass Before applying the cover glass stir and spread the material with the 
point of a needle to secure a uniform mount Warm slightly for 15-20 mm (do not 
boil) and let stand until the tissues have cleared (preferably about 12 hours for the 
chloral hj drate soln, or 20-30 min for the acidified chloral hj drate glycerol soln) 

(b) Siceelened chocolate and cocoa — It the sample contains sugar, remove the 
sugar by nashing the defatted material several times nitb H 0 and finally with a 
mixture (equal lolumes) of alcohol and ether Dry, powder, and mix the sample 
thorolj Weigh 2 mg, transfer to the ruled slide, and proceed as directed under (a) 

Since it has been shown that sugar does not interfere AVith the determination, 
some analysts prefer not to remove sugar, in which case 5 mg of defatted material is 
taken and the results calculated to the basis of 2 rag of fat and sugar free material 

EXAMINATION 

Examine the entire mount and count »U fragments of stone cell tissue present 
Compare the results with those obtained on standard samples containing known per 
centages of cacao shell Report results on the fat free basis 
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examined microscopically Continue from this point as directed under XXVII, 25, 
beginning with the words “Place 200 cc of the filtrate in a flask, add 20 cc of HCl 
(sp gr 1 125) ” 


39 COLORING MATTERS— TENTATIVE 

Proceed as directed under XXI, 2(e) 


SELECTED REFERENCES 
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II yltr Oven Method* — Offmal 

(This method gives results closelj approximating those obtained b> the vacuum 
method ) 

4 APPARATUS 

(a) Metal dish and desiccator — Desenbed under 2(a) 

(b) Oven — Maintained at approximatelj 130* (±3®) and provided with an open 
mg for ventilation 

(c) Thermometer — Place with its bulb near the samples 

5 DETERMINATION 

Weigh accuratelj approxiraateli 2 g of the well mixed sample in a covered dish 
that has been dried previously at approximately 130® (±3®), cooled in the desicca 
tor, and weighed soon after attaining room temp Uncover the sample and dry the 
dish, cover, and contents m the oven at approximately 130* (±3 ) for 1 hour Cover 
the dish while still in the oven, transfer to the desiccator, and weigh soon after room 
temp IS attained Report the flour residue as total solids and the loss m weight as 
moisture (indirect method) 

6 ASH*— OFFICIAL 

\\ eigh 3-5 g of the well mixed sample into a shallow , relatively broad ashing dish, 
which has been ignited, cooled m a desiccator, and weighed soon after attaining 
room temp Incinerate m a furnace at approximately 550® (dull red) until a light 
gray ash results or until no further loss in weight occurs Cool in the desiccator and 
weigh soon after room temp is attained Reignitcd quick lime or CaC is a satisfac 
topy dry ing agent for the desiccator 

7 CRUDE FAT OR £TH£R EXTRACT— OFFICIAL 

Proceed as directed under XXVII, 15 With fine flour the addition of an equal 
weight of clean, dry sand may be necessary 

8 FAT (ACID HYDROLYSIS METHOD)*— OFFICIAL 

Place 2 g of the flour in a 50 cc beaker, add 2 cc of 96% alcohol, and stir so as to 
moisten all particles (The moistening of the sample with alcohol prevents lumping 
on addition of the acid ) Add 10 ce of HCl (25+11), mix well set the beaker in a 
w ater bath held at 70-80 , and stir at frequent intervals for 30-40 min Add 10 cc of 
95% alcohol and cool Transfer the mixture to a Rohng or Mojonmer fat extraction 
apparatus Rinse the beaker into the extraction tube with 25 co of ethyl ether m 3 
portions and shake the mixture well Add 2o cc of redistilled petroleum ether (b p 
below 60®) and mix well Let aland until the upper liquid is practically clear Draw ofl 
as much as possible of the ether fat soln thru a filter consisting of a pledget of cotton 
packed just firmly enough in the stem of a funnel to allow free passage of the ether 
into a weighed 125 cc beaker-flask containing some porcelain chips or broken glass 
Before weighing the beaker flask dry it in a drying oven at 98-105* and then allow it 
to stand in the air to constant w eight Re extract the liquid remaining in the tube 
twice, each time with only 15 cc of each ether Shake well on the addition of each 
ether Draw off the clear ether solns thru the filter into the same flask as before and 
wash the tip of the spigot, the funnel, and end of the funnel stem with a few cc of a 
mixture of the 2 ethers in equal volumes free from suspended HjO Evaporate the 
ethers slowly on a steam bath, then dry the fat in a drying oven at 90-105* until it 
ceases to lose weight (approximately 75 mm) Remove the flask from the oven, 
allow it to stand in the air until no further change in w eight takes place, and w eigh 
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XX 


MFTnODB OF AKALYBia 


16 DETERUINAtlO’V 

T\eigh 15 97 g of the flour into a 300 cc flask and add 103 cc of alcohol (sp gr 

0 90) Shake at 30 mm intervals for 3 hours and then let stand overnight Filter 
thru a dry, folded filter and polarize in a 200 mm tube Precipitate the proteins in 
50 cc of the filtrate by the addition of 6 cc of Millon's reagent Shake filter and 
polarize the filtrate in a 200 mm tube Multiply the reading in degrees Ventzke by 

1 1 to correct for the dilution and deduct the product from the first reading This 
difference, multiplied by 0 2, gives the percentage of gliadin N * 

17 PROTEINS SOLUBLE IN 5 PER CENT POTASSroM SULFATE SOLUTION— TENTATIVE 
Weigh 0 g of the flour into a 200 cc flask and introduce etactly 103 cc of 5% 

K:S 04 soln Shake at 30 min intervals for 3 hours or, better, agitate at moderate 
speed in a mechanical shaker for 1 hour, let settle 30 min , and filter Determine the 
N m 50 cc of the filtrate as directed under 11, 22 or 24, making allowance for the N 
contained in the reagents 

18 GLOBULIN AND ALBUMIN (EDESTTN AND LeDCOSIN) AND AMINO NITROGEN- 

TENTATIVE 

'tteigh 10 g of the flour into a 500 cc Erlenmcjer flask, add 250 cc of 1% NaCl 
soln stopper the flask, and shake thoroly Let stand, ivith occasional shaking, for 3 
hours filter, and evaporate 100 cc of the filtrate to a small volume m a Kjeldahl di 
gestion flask with S cc of HjSO< Add 25 cc more acid and determine the N as di- 
rected under 19, 22, or 24 To a second 100 cc of the filtrate add 5 cc of 20% phospho- 
tungstic acid soln, shake thoroly, allow to settle, and filter by decantation Wash 
slightly with HiO, concentrate the filtrate with 5 cc of HjSO^ m a Kjeldahl flask, and 
determine the ammo N as directed under II, 19, 22, or 24 Deduct the ammo N from 
N found in the first fraction to obtain the N as globulin and albumin* Make allow 
ance for the N contained m the reagents 

GLUTENm 

19 Method I — Tentalite 

Deduct the sum of the KjSO, soluble N, 17, and the alcohol soluble N, 14, from 
the total organic and ammoniacal N 13, and multiply the difference by 5 7 

Method II — Tentative* 

20 beacentj> 

(a) Barium hydroxide — Freshly powdered 

(b) Methyl alcohol — 96%, free from acida, aldehydes, and ketones Synthetic 
methanol preferred 

Flour and reagents should be allowed a minimum exposure to the air at all times 

21 DETERMINATION 

Weigh 8 g of flour into a 200 cc flask preferably a sugar flask or one that readily 
permits thoro mixing of the suspension when shaken Add 0 2 g of Ba(OH)*, follow 
at once with 50 cc of distilled HjO(COj-free), and stopper tightly Shake immediately 
to form a smooth suspension Let stand for 1 hour at room temp , shaking fre 
quently Add sufficient methyl alcohol to allow 5 cc of liquid above the mark (to 
correct for volume of flour) when thoroly mi^ed Shake vigorously for 2 min After 
the starch settles to the bottom, pour the supernatant liquid at once thru a cotton 
plug, repeating the filtrations 2 or 3 times if necessary Immediately withdraw 50 cc 
for the Kjeldahl N determination Do not allow more than 15 min to elapse from 
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XX 


METnODS or ANALYSIS 


16 DETEBMINATIOM 

Weigh 15 97 g of the flour into a 300 cc flask and add lOD cc of alcohol (sp gr 
0 90) Shake at 30 min intervals for 3 hours and then let stand overnight Filter 
thru a dry, folded filter and polarize m a 200 mm tube Precipitate the proteins m 
50 cc of the filtrate by the addition of 5 cc of Millon's reagent Shake filter and 
polarize the filtrate m a 200 mm tube Multiplj the reading in degrees Ventzke by 
1 1 to correct for the dilution and dctluct the product from the first reading This 
difference, multiplied bj 0 2, gives the percentage of ghadm N ^ 

17 PROTEINS SOLUBLE IN 5 PER CENT POTASSHIM SULFATE SOLUTION— TENTATIVE 
Weigh 6 g of the flour into a 200 cc flask and introduce exactly lOD cc of 5% 

K1SO4 soln Shake at 30 mm intervals for 3 hours or, better, agitate at moderate 
speed ID a mechanical shaker for 1 hour, let settle 30 min , and filter Determine the 
N in 50 cc of the filtrate as directed under 11, 22 or 24, making allowance for the N 
contained in the reagents 

18 GLOBULIN AND ALBUMIN (EDESTIN AND LEUCOSIN) AND AMINO NITROGEN- 

TENTATIVE 

Vi eigh 10 g of the flour into a 500 cc Erlcnmeyer flask, add 250 cc of 1 % NaCI 
soln stopper the flask, and shake thoroly Let stand, with occasional shaking, for 3 
hours, filter, and evaporate 100 cc of the filtrate to a small volume in a Kjeldabl di» 
gration flask with 5 cc of HiSO« Add 25 cc more acid and determine the N as di 
rected under 19, 22, or 24 To a second lOOccof the filtrate add 5cc of 20%phospbo 
tungstic acid soln, shake thoroly, allow to settle, and filter by decantation Wash 
slightly With HiO, concentrate the filtrate with 5 cc of HiSO^ in a Kjcldahl flask, and 
determine the ammo N as directed under lit 19, 22, or 24 Deduct the ammo N from 
N found in the first fraction to obtain the N as globulin and albumin* Make allow 
ance for the N contained m the reagents 

GLUTBNIN 

19 Method / — Tentaliie 

Deduct the sum of the K SO* soluble N, 17, and the alcohol soluble N, 14, from 
the total organic and ammoniacal N, I3, and multiply the difference bj 5 7 

Method II —Tentative* 

20 IlEAGENTS 

(a) Barium hydroxide — Freshlj powdered 

(b) Methyl alcohol — -96%, free from acids, aldehydes and ketones Synthetic 
methanol preferred 

Flour and reagents should be allowed a minimum exposure to the air at all times 

21 DETERMINATION 

Weigh 8 g of flour into a 200 cc flask, preferably a sugar flask or one that readily 
permits thoro mixing of the suspension when shaken Add 0 2 g of Ba(OH), follow 
at once mth 50 cc of distilled HjO (CO; free), and stopper tightly Shake immediately 
to form a smooth suspension Let stand for 1 hour at room temp , shaking fre 
quentl> Add sufficient methjl alcohol to allow 5 cc of liquid above the mark (to 
correct for xolumc of flour) when thoroly mixed Shake vigorously for 2 min After 
the starch settles to the bottom, pour the supernatant liquid at once thru a cotton 
plug repeating the flltrafions 2 or 3 times if necessary Immediately withdraw 50 cc 
for the Kjcldahl N determination Do not allow more than 15 min to elapse from 
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the time the methyl alcohol is added to the withdrawal of the 50 cr aliquot, because 
ghadm mil begin to precipitate after standing for a short period of time To prei. ent 
troublesome foaming add 150-200 cc of IIjO to the Kjeldahl fiasl before starting 
the digestion of the alcoholic cttract Convert the N to protein bv the factor 5 7, 
subtract the percentage of protein in the extract from the percentage of total pro 
teia (N X5 7) as determined in a separate portion of flour and record the difference 
as the percentage of glutemn in the flour 


CRUDE CtUTEN 


22 


OwnWohtie Tfst^’ — Tentalnc 


Place a \ ery small quantity (about I 5 mg) of the flour on a microscope slide add 
a drop of water containing 0 2 g of water soluble eosm in 1 liter and mit bj roeans 
of aco\er glass, holding it at first m such a manner that it is raised 8lij,htly above the 
slide and taking care that none of the flour escapes from beneath it Finally allow 
the cover ^lass to rest on the slide and rub it bark and forth until the gluten has 
collected into rolls The operation should be earned out on a white paper so that the 
formation ofglutcn rolls can be noted U heat flour, or other flours containing gluten, 
show bj this treatment a copious quantity of gluten, which absorbs the eosm with 
avidity, assuming a carmine color Hje flour and corn flour yield only a trace of 
gluten, buckwheat flour, no appreciable quantity If the flour is coarse or contains 
a considerable quantity of bran elements, as is true of buckwheat flour and Jow- 
grade wheat flour the test should be made after bolting as the bran particles and 
coarse lumps interfere with the formation of gluten rolls 
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Qtiantttaliie Method — TentniifS 


(Results arc approximate) 

^Vcjgh 2a g of the flour into a cup or porcelain mortar, add sufficient tap 
(about 13 cc) to form a firm dough ball and work into a dough with a spat > 
pestle, taking care that none of the material adheres to the utensil After 
the dough to stand jin HjO at room temp for an hour, knead gently in a stream 
tap 11,0 until the dtarch aud all soluble matters are lemovcd Do thn ope*" 
which requires apprliximatcly 12 mm over bolting cloth To determine whether 
not the gluten is sta/rch free let I or 2 drops of the wash H|0, obtained by 
ing the gluten, fall finto a beaker containing perfteth clear water If starch is 
cat a clondineas ai^pcars Allow the gluten thus obtained bo stand in 11,0 for an 
hour, press as dry (aa possible between the hands, roll into a bfiU place in a weighed, 
flat bottomed dishX^f^d weigh as moist gluten Transfer to an #ven> dry to constant 
^■cight at 100* {ab«ut 24 hours), cool, and weigh as drv gh or heat the moiat 
Rluten at approxii^‘tcIy 230* for 15-20 min , or uoUl the gluten-ball has 

become firm Then olo to constant weight in a 


Water soetjble protein kitbooew precipitabli 

TENTATIVE 


nCAOr NT3 


{«) Afcofiol^ — 1Q%I Mis *0 volumes of 11,0 and 35 
(h) AjS-ft OS — Ignite ani rub thru an S-mesh «itve. 


1 pETJRMINATiOV 

I’la'-e 20 g of the sample in an s o* nursing bottle, add 
^j*'^'halce (he bottle lo prev ent lumping of the samplt, and 
> Mix the conterrtfi of the stoppertd bottle gcntlv by ’’ 
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METHODS OF AKAI.YSIB 


volvmg wheel for 1 hour (The temp of the HjO should not exceed 30* ) Centnfu 
galizc to fncjhtato filtratjon and filter thru a thin asbestos pad in a Hirsch funnel, 
using light suction Determine N in 60 cc of the filtrate ns directed under II, 19, 22 
or 24, disUlUng the NIU into 2Q cc of 0 1 A acid Run a blank on the reagents Pipet 
off lOQ cc of the above filtrate into a 200 cc volumetric flask, add 15 cc of NaCUoln 
(2S g diluted to 300 cc), fill nearlj to the mark with 95% alcohol, mix carefuUj to 
avoid foaming, cool to room temp , make up to the mark with alcohol, mix well, and 
allow to stand overnight Pipct oft the supernatant liquid and filter thru an 18J cm 
fluted filter paper Determine N in 100 cc of the filtrate ns abov e (In order to avoid 
bumping it is advisable to add the and boil off the alcohol before adding the 

KjSOt and HgO ) Subtract the value obtained from the water soluble Is to obtain 
the water soluble N precipitahle hy 40% alcohol 

26 LIPOIDS**— OFFICIAL 

Add 15 cc of alcohol, 70% bj volume, to 5 g of the flour in a 200 cc nursing bottle 
Gn e the bottle a gentk rotarv motion so as to moisten all the particles w ith the alco- 
hol stopper and set in a water bath kept at 75-80* Heat for 15 roin with frequent 
mixing bj the same rotarj motion Add 27 cc of 95% alcohol, stopper the bottle, 
and shake vigorouslj for i mm Cool, add 45 cc of ether, and shake w ell for 5 mm 
(The sample should now be in a fine state of division ) Centrifugahzcjustsufiicientb 
to throw the solid particles out of suspension but not «o as to pack the sample too 
firmlj Decant the liquid into a 2o0 cc beaker containing some bits of broken porco 
lam or glass, and rinse off the bottle neck with ether Rc-cxtract the »araple nith 
8 succcbsive 20 cc portions of pthcr, shake 1 or 2 mm each time, ccatnfugalize, and 
decant into the beaker containing the first extract Evaporate the combined ether- 
alcoholextractsjust to drjncsson thesleam bath Dn\eoffan> re aming moisture 
on the sides of the beaker bj placing m a drjing oven at 9S-10o* f r 6 mm Dissolve 
the dry extract in approximatelj 15 cc of CHCh and filter the sob i into a prev iousl> 
dried and weighed Pt dish thru a pledget of cotton packed in thr stem of a funnel 
Free with a glass rod anj solid extract adhering to the beaker an d transfer thru the 
filter into the first w ashings bj means of CHCli from a w ash hot tie all extract from 
the beaker bottom and sides Finally wash the funnel and ste m tip The filtrate 
should be perfectly clear Evaporate the CHCljon a steam bat h and dry the dish 
and contents in a dry mg ov en at 9S-105* until no more w eight i lost (75-90 mm ) 
l\ eigh Report the extract as lipoids 
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METHODS 0> ANALYSE 


successive 50 cc portions of ether, add to the separatory funnel, and mix thoroly 
Wash the saponification flask (b) -vnth 100 cc of the dilute KOII soln and pour into 
the separatory funnel in a alow, steadj stream Rotate the funnel very gently to 
secure better contact of the solns but do not shake (Shaking at this stage brings 
about stubborn emulsion ) Allon the liquids to separate complctclj and then slowl} 
draw off as much of the soap soln as possible Do not draw off any laj cr of emulsion 
that may be formed Keep the volume of the ether at about 150 cc by replacing 
that dissolved by the wash solos Further treat the ether soln with 2 successive 100 
cc portions of the alkaline wash soln in the manner described prcviousl> Add 30 cc 
of H 0 to the ether and rapidly rotate the liquid laj ers When the la> ers have sepa 
rated completely, draw off the H*0, repeating this treatment until the washings are 
free from alkali, as shown bj testing with phenolphthalcm (Three washings usuallj 
suffice ) Transfer the ether soln quantitatu eb thru a pledget of cotton in the stem 
of a funnel to the weighed 250 cc Erlenmejer flask or beaker flask Before weighing 
the flask dry it in an oven at about 100®, and then allow it to stand in the air to con 
slant weight Distil off the ether and dry the flask and residue at about 100® until 
no further loss in weight occurs Allow the flask with unsaponifiable matter to come 
to equilibrium with the atmosphere before weighing Deduct from the weight of the 
unsaponifiable matter any blank obtained from the reagents used 

34 COLD WATER-SOLUBLE EXTRACT— TENTATIVE 

Weigh 20 g of the flour into a 500 cc Erlenme>cr flask and add graduallj 200 co 
of HjO at a temp not higher than 10® Shake vigorously when about 60 cc of H»0 
has been added and continue shaking during the addition of the remainder Allow 
to stand at 10® for 40 mm , shaking occasionaUy Filter rapidl>, returning the first 
runnings to the filter, until a clear filtrate is obtained Pipot 20 cc of the clear filtrs* (.e" 
into a weighed dish, evaporate to dr>ness on a steam bath, and dr> in an /^ven at 
about 100® for periods of 30 mm to constant weight 
STARCH"— TENTATIVE 

35 REAOEHT 

Hydrochloric acid —Mix approximately equal volumes of HCl and adjust 

so that 100 cc of thu mixture contains 20 5-21 0 g of HCl 

36 DETERMINATION 

Weigh accurately a sufficient quantity of the finelj grour t 

0 5-1 Og of starch Transfer to a funnel fitted with a 9 cm, S andimple to rfipfLbboo 
or "W batman No 40 filter paper and extract 4 times with each 689 white ggj 
\ ents in the order named ether, 70% (by volume) alcohol, and ^ the folio win| ^ ^jjg 
drained filter and contents to a 60 cc beaker Add 1 cc of the cold pter Trsnsfdfj^j^p 
the material with a stirring rod having a flattened end, and conti^Cl reagent, acid 
graduallj , with constant tamping and stirring until the filter p^ne adding th^^^ 
disintegrated to a smooth suspension Transfer to a 100 cc wide-ntsr samp, ,gtp2c 
flask, rinsing with the HCl reagent from a wash bottle Fill to^outhed voluir^ 
same acid and then add 0 5 cc more to compensate for the volu the mark witl ^,^,0 
filler paper Mix and allow to stand for 3-5 niin , shaking oec^ime occ'Viin££,^2*''^i’'’ 
treatment wnth acid the temp should not exceed 22® Filter thru a ijooch crucible 
prepared with a dry mat of ignited asbestos and filled | full with drj , fluffy, ignited 
asbestos Pipet 50 cc of the filtrate into a 200 cc beaker (tall form) containing 115 cc 
of 95% (bj volume) alcohol (To prevent hjdrolysis this last step must be completed 
within 35 rain of the initial contact of the acid with the starch ) Allow the pipet 
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METHODS OP ANALYSIS 


(d) Standard silver nitrate soln — Dissolve 4 701 g of AgNOj in HiO and dilute 
to 1 liter 1 cc = 1 mg of Cl Check by titration against a standardized soln of NaCI 

40 DETERMINATION 

Weigh 75 g of the flour into a cork stoppered bottle and add from a pipet 150 cc 
of the petroleum ether Stopper tightly and shake vigorously for about 1 mm AUoiv 
to stand 1 hour, again shake until the flour particles are in suspension, and then set 
aside overnight Shake once more to suspend the flour particles, allow to settle for 
a few min , and filter thru a drj folded filter (The funnel and receiving flask should 
be covered to reduce evaporation during filtration ) Pipet 50 cc of the filtrate into 
a Pt dish of about 80 cc capacitj If a Pt dish of this size is not available, evaporate 
the 50 cc of filtrate to a small volume in a porcelain evaporating dish on a steam 
bath and carefullj transfer the fatty concentrate to a small Pt dish, washing out the 
last traces of fat with several portions of petroleum ether Add 5 cc of the alcohohe 
NaOH soln and evaporate to dryness on a steam bath Char carefullj m a muffle at 
low redness Extract the charred mass with 2 successive 20 cc portions of HNOi 
(1 +3), being careful to avoid mechanical losses due to evolution of CO* Filter these 
extracts thru a 7 cm quantitative filter paper into a 300 cc flask Then extract the 
mass 2 or 3 times with HjO, filtering each portion thru the same 7 cm paper Re- 
turn this filter paper to the Ft dish containing the charred residue and ignite to a 
white ash m a muffle furnace Dissolve the ash in HNOj (1 + 16) and add to the soln 
alreadj obtained Neutralize the acidity with a slight excess of dry CaCOi add 5 cc 
of the EaCrOi indicator, and titrate with the standard AgNOa soln At the same time 
and under the same conditions prepare and conduct a blank containing the quantitj 
of all reagents used m the determination Since CaCOa commonlj contains appre 
ciable quantities of chlorides, a definite weighed quantity of this reagent should be 
emploj ed in each determination and the same quantity used in the blank Correct 
the buret reading bj the number of cc of the standard AgNOa soln required to give 
in the blank the shade obtained at the end of the titration of the sample, using m 
both sample and blank 5 cc of the KjCrOa indicator Report results in parts of Cl 
per milbon of flour 

Since the quantity of Cl involved in this determination is relativelj small, care 
should be taken to insure that the laboratorj atmosphere is as free from Cl as pos 
sible 


Method TIP* — Tentative 
41 REAGENTS 

(a) Alcohol — 70% by volume Mix 73 volumes of 95% alcohol with 27 volumes 
of H,0 

(b) Alcohol — 95% by volume 

(c) Ethyl ether 

(d) Petroleum ether 

(e) Alcoholic soda —To 95% alcohol add metallic Na cut into small pieces in the 
proportion of 40 g of Na to 1,000 g of alcohol 

(f) Nitric acid — (2 + 1) Dilute 500 cc of strong acid to 750 cc with H 0 

(g) Silier nitrate soln — 0 005 N 

(h) Potassium thiocyanate — 0 005 A 

(1) Feme ammonium alum soln — To a cold saturated soln of ferric ammonium 
alum add enough HNOj to cause the disappearance of the brown color 
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McrnoDs OP analysis 


On cooling, the AgN02 crystallizes out Dry the crystals in the dark at ordmarj 
temp (pielerablj in a vacuuml 

44 OETPRMINATION 

(1) Select a series of 100 cc volumetric flasks of uniform dimensions and color and 
place 2 g of high grade, nitrite free flour m each flask, add approximately 70 cc of 
nitrite free HjO and shake until the flour is thoroly moistened Add to these flasks 
varying quantities of the standard NaNOj soln, so that a senes of comparison stand 
ards will be obtained having a range covenng the probable nitrite content of the un 
known sample Eeserve one flask for a blank test In order to a\oid making a large 
senes of standards it is well to make a prclimmary test to ascertain the approximate 
nitrite content of the unknown If the quantity of nitrite present is small, the mtnte 
soln in the flasks may be increased by 0 4 cc each If bleaching is excessive, 1 g of 
flour may be used thruout or the standards may be given a wider variation in ni- 
trite content 

To each of 2 similar flasks add 2 g of the flour and 90 cc of HtO, shake thoroly, 
digest all the flasks, including the blank, m a water bath at 40* for at least 15 min , 
and add 2 cc each of the aulfanilic acid and alpha naphthylamme hydrochloride 
solns to each flask, shaking the mixture after the addition of each reagent Continue 
the digestion at 40® for an additional 20 mm The color roust be developed in all the 
flasks under conditions as nearly uniform as possible Make up to the marks nith 
mtnte free HjO and compare the unknown with the series of standards This may 
be done in a large, white enameled pan, the effect of the turbidity due to the flour 
being minimized by the white background The solns should be allowed to subside 
and should not be shaken during companson, or, 

(2) Weigh 20 g of the flour into a 500 cc Prlenmcyer flask , add 200 cc of mtnte 
freeHjO previously warmed to 40 , and close the flask with a rubber stopper Shake 
vigorously for 6 min and digest for I hour in a water bath, keeping the temp of the 
liquid in the flaak at 40 and shaking at lOmin intervals rmallyfilterthruanitrite- 
free filter Return the first runnings to the filter until a clear filtrate is obtained Pi 
pet 50 cc of the filtrate and 50 cp of the standard mtnte soln into small flasks, add 
to each 50 cc of HjO and 2 cc each of the sulfamhc acid and alpha naphthylamme 
bydrochlonde solns, shake, and allow to stand 1 hour to bring out tbe color Com 
pate the two solns in a colonmeter Divide the height of the column of the standard 
soln by that of the sola of the sample to obtain the parts of nitrous N (free and com 
bmed) per million of flour 

45 GASOUKE COLOR VALUE— TENTATIVE 

Place 20 g of the flour in a mde-mouthed, glass stoppered 120 cc bottle and add 
100 cc of colorless gasobne Stopper tightly and shake vigorously for 5 mm After 
standing 16 hours, shake again for a few seconds until the flour has been loosened 
from the bottom of the bottle and thoroly mixed with the gasoline, then filter im 
mediately thru a dry 11 cm paper into an Erlenmeytr flask, keeping the funnel co\ 
ered with a watch glass to prevent e\ai>oration In order to secure a clear filtrate, 
allow a certain quantity of the flour to pass over into the filter, and pass the fijst 
portion of the filtrate thru a second time It will be found convenient to fit the filter 
paper to the funnel by means of HjO and to dry thoroly either by standing overnight 
in a well ventilated place or by beating 

Determine the color value of the clear gasobne soln in a Schreiner or similar colon 
meter, using for comparison a 0 005% K,Cr 04 soln This soln corresponds to a gaso 
bne number of 1 0 and is conveniently prepared by diluting 10 cc of a 0 5% soln to 
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METHODS or ANAI^TSIS 


50 ASH—OFFICIAL** 

Uee 3-5 g of sample prepared as directed under 46 and proceed as directed 
under 6 

51 CHLORIDES IN ASH— OFnCTAt FIRST ACTION 
Proceed as directed under 64 

52 PROTEIN— OFFICIAL 
(Organic and Ammomacal Nitrogen) 

Determine N as directed under II, 10, 22 or 24, using 2 g of air dried ground sam- 
ple prepared as directed under 46 Multipl> the percentage of N bj the factor 
5 7 to obtain the percentage of protein 

FAT 

53 Method I * — Official, first action 

Place 5 g of the ground sample in a 200 cc Erlenmej er flask and add a mixture of 
10 cc of 95% alcohol, 2 co of NH«OH, and 3 cc of HjO Place the flask on a steam 
bath and maintain the contents at the boding point for 2 nun Cool, and extract 
the mixture nith 3 successive 25 cc portions of ether, kneading and tamping the 
matted material thoroly each time tvith a glass rod flattened at the end Pour off 
the ether layer by decantation into a 250 cc beaker, draining off the last 25 cc 
portion of ether as completely as possible Add another 1 5 cc portion of the ammoni 
acal alcoholic sob to the extracted residue in the flask and disintegrate the matted 
material as thoroly as possible bj means of the flattened glass rod, which should be 
left in the flask for that purpose Return the flask to the steam bath as before, 
taking care that no loss of material occurs thru bumping due to the presence of 
ether Boil 2 min Again extract with 3 successive 25 cc portions of ether, adding the 
ether extracts to those obtained in the first extraction Evaporate the combined ex 
tracts to drj ness on a steam bath and then extract the fatty residue with 5 or C sue 
cessive 15 cc portions of a mixture of equal volumes of ether and petroleum ether 
Collect the extracts in a weighed dish (do not trj to filter) and evaporate to dryness 
on a steam bath Dry the residue to constant weight in an oven at the temp of 
boiling HiO, cool in a desiccator, and neigh 

54 Method II — Acid hydrolysis method — Official, first action 
Proceed as directed under 8 

55 CRUDE FIBER— OFFICIAL FIRST ACTION 
Proceed as directed under XXVII, 17-19 

EXPERIMENTAL BAKING TEST"— TENTATIVE 
Basie Procedure 

56 EQuinaENT 

Mixing hov.1 — Ordinary graniteware "oatmeal bonl,” top diameter 16 5 cm bot- 
tom diameter 5 7 cm, and depth 7 3 cm 

lermentation hotel — Same as mixing bowl but smaller Top diameter 12 7 cm, 
bottom diameter 5 cm, and depth 5 7 cm 

Spatula — Flexible steel blade, approximately 12 7 cm long by 1 9 cm wide 
Baling pan — Dimensions Bottom mside, 53 x 93 mm, height (sides), 85 mm, 
height (ends) 68 mm, top inside (at height of G8 mm) 60 x 105 mm Pans to be made 
from 4'\. (0 55 mm) spotless metal, which requires no greasing 
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h cmeutaiion cabinet and oten — With precise temperature control 
Volume measuring apparatus — Calibrate graMmetncallj « It 19 suggested that 
four points of known volumes, namely, 300, 400, 500, and 600 cc, be determined 
By plotting these four points against their coircbponding values, as measured by 
the apparatus the cabbration carve for the apparatus is obtained This calibration 
likewise corrects for peculiarities of the operator providing such are uniformly and 
coc'sistently prscti*ied 
Thermonetera 

A For fermentation cabinet and dough testing — ^lise a dough testing thermometer 
graduated from 15 to 40® or its equivalent on the lahrenheit scale 

B Far oven — Use an oven thermometer that has a range from 100 to 260® or 
its pqumlcnt on the Fahrenheit scale 



Fir 19 — rnprsniNG Tiir nouon for p^nmnp 


57 IVCnEWFNTS 

Flam —Weight ciiim atent to 85 g ot ilt, flour, or 100 g of flour on a 10% moii 
turc basis 

I east — 3 g 
CnU— 1 g 

Suffnr (sucrose) — 2 5 g 

II aler (distilled) Sufhcicnt (o make 58% absorption with the flour on a 15% 
moisture basis To deU rmine the exact quant«t\ of 11,0 to be added subtract from 
I'jS the weight of flour u cd as prcMousl) computed 

58 rKocrnrRr 

J/trmj —Dissolve the salt and sugar in a portioQ of the H O Disintegrate the 
acighed portion of veast m the salt sugar soln or in another portion of the H,0 
If the former procedure is followed do not allow the jeast to remain in the salt 
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METHODS OF ANALYSIS 


sugar soln for anj considerable time before adding to the flour If stock solns are 
used, correct for the HjO added Add the flour and nux with a flexible spatula that 
uill conform readily to the shape of the bowl, making 125 cuts uith the spatula So 
regulate the temp of the ingredients that the dough comes from the mixing opera 
tion at 30® Remove the dough from the bowl and fold 20 times m the hands 
FermenlaUon — Place the dough in a fermentation bowl and allow to ferment for 
105 nun at 30® (plus or minus 0 5*) and at not less than 75% relative humidity 
Remove the dough from the boiil, fold 15 limes in the hands (first punch\ return 
the dough to the bowl, and allow fermentation to proceed as before for 50 mtn 
Again remove the dough, fold 10 times (second punch), and replace m the ferments 
tion bowl for 25 mm Remoi c the dough from the bowl, mold, and pan as follows 
Molding and panning — Place the dough on a table or molding board and pound 
•vigorously with the heel of the hand until the dough is flat and circular {Fig 1) 
Holding one side of the dough, cut the mass loose from the table with the spatula 
and turn on the reverse side Fold over two opposite sides so that they overlap to a 
considerable degree (Fig 2) Turn the dough over, and again pound it flat with the 
heel of the hand Holding one end, cut the dough loose from the table with a spatula, 
and turn on reverse side with the scam of the dough running from the operator 
Starting at the more remote end, roll the dough toward the operator, folding it as 
tightly as possible (Fig 3) Seal the scam tightly, and with the seam underneath 
seal the ends bj pinching them vertically Roll lightly under the palm of the hand 
adjusting the dough to the length of the pan, and place in the pan with the seam 
down (The length of the dough prior to the final light rolling should not exceed 
that of the pan Uee no dusting flour in the molding process 

Proof —“Proof 55 mm under the same conditions as for fermentation 

Bolmc — Bake 25 mm at a temp of 230 (plus or minus 5®) at the level of the 
top of the baking pan (Precise control of temp both as to degree and uniformity, 
IS essential ) 

Measurement— Weigh the loaf and measure its volume 30 mm after removal 
from the oven 

59 Optional Variations 

1 Absorption Basic procedure m which absorption onlv is varied 

2 Fermentation Basic procedure varying fermentation time only 

3 Addition of special oxtdmng reagent KBrOs Basic procedure with addition of 
KBrOj in successive increments of I rag Prepare a soln of KBrOj so that 1 cc == 1 mg 
of KBrOa using KBrO, of highest purity 

4 Method of mixing Basic procedure varying mixing by u'^e of mechanical mixer 

ALIMENTARY PASTES 

50 COLLECTION AND PREPARATION OP SAMPLE-*— TENTATIVE 

Select from the lot to be analyzed sufiBcient strips or pieces to assure a represents 
tive sample Break these into small fragments with the hands or m a mill and mix 
w ell Gnnd 300-500 g in a mill until all the matenal just passes thru a 20 mesh sieve 
Keep the ground sample in a sealed container to prevent moisture changes 

TOTAL SOLIDS AND MOISTURE —OFFICIAL FIRST ACTION 

51 I Indirect AfclAod” 

Determine the total solids m the sample prepared as directed under 50, as di 
rected under 3 
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62 // AxrOttn Mtihoi 

Procwl M dircctc<l und('r S, usinR n jmwplc prcpirrd ns dirpctod under 60 

63 ASIl-^mCIAL 

Proccoil ns ilircctMl under 6, U'jnR 3“'> K of iJje sample prepared ns directed un 
dcr 60 

64 CHLORIDES IK ASII AS SOOIOM CHLORIDF-OmClAL 

Diviohe the nnh obtained under 65 in UNO* (l+^)» Tdtor, nfl*1i the filter paper 
\Mtli hot 11*0, nnd determine Cl m the eomhinod flUrite timl nR'«hmKS ns directed 
under XII, 35 or 35 Caleuhtc the Cl to its cfimi. alent of N aCl 

65 FAT (ACID HYDROLYSIS MErilOD)''~OrnCIAL, FIRST ACTION 

Place 2 B of the aamplc >n n XlidinR or Mojoniuer fat extraction lube add 2 cc of 
95% (bj \oluTnc) alcohol, and rbakc so as to moiatcn all particles (The moistcnins 
of the sample uith alcohol prevents iutnpmj; on addi'ion of the acid ) Add 10 cc of 
llCl (25+11) mix 'vscll ret the tube m a water bath beld at 70-S0*, and shake at 
freqnentintcTvalafor 30 10 tnin FiH to within 1-2 cc of the mark with 0 1 % alcohol 
and cool Add 2i cc of cthjl ether and ahake the mixture well Then add 2 > cc of 
redistilled pctrol'’Uin ether (b p below CO*) nnd mix well I ct stand until iheupper 
liquid IS practically clear and proceed as directed uiuler 8» l>eRinninK "Prow off ns 
much as possible 

66 CRUDF nDER-OrnCIAl HRST ACTION 
Proceed as directed imd' r XXVU, 17~10 

67 PROTEIN— OFFICIAL 
(Organic and \mmonmeal Nitrogen)^* 

Dctrrmine the N as <lirectc<l under II, 10, 22, or 24, u«mg 1 go! tlic sample pro 
pared as directeil under 60 MiiltipK the pereentnge of organic and ammoniac il S 
by the factor 5 7 to obtain the pcrccntacc of protein 

63 WATER SOLUBLE PROTEIN NITROGEN PRECIPITABLE BY SO PER CENT ALCOHOL- 
OFFICIAL FIRST ACTION 

Proceed as directed under 25 

69 LIPOID AND LIPOID PHOSPHORIC ACID (P O )-OFFIClAL FIRST ACTION 
Proceed as directed under 26 ami 27 

70 UNSAPONIFIABLE RESIDUE— TENTATIVE 

/ r 4 C Method 

Proceed as directed under 28, u«ing 5 g of alimentary paste 

71 // herr ^orbrr \felhod 

Proceed as directed under 33 

72 EXTRACTION AND IDENTIFICATION OF ADDED COLORm-OFFICIAL 
Transfer 50 g of the sample prepared aa directed under 60 to a 200 cc nursing bot 

tie, add about 125 cc of atnvl alcohol, stopper, and shake well Add 27 cc of HC! 
(l+I) and agitate m a mechanical shaker until most of the colons extracted {15-30 
mm ) Centnfugahze and pour off the amvl alcohol into a 250 ce separaton fun 
nel Separate the colors m the amylalcobolfractionaUy bv succeaawe waahinga with 
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HCl of decreasing concentrations, as AN,N,0 25 N, etc , and then with HiO until 
the washings are neutral (XXI, 7) (A roughly approximate 4 N acid la made by 
diluting 300 cc of HCl to 1 liter, and the other concentrations by using 75 cc, 19 cc, 
etc , of strong acid, respectively ) Now add on equal volume of petroleum ether 
(b p below 60®) to the amyl alcohol and wash again with HiO Finally wash the 
ether alcohol mixture with 10% NaOH soln Most of the egg and wheat colors as 
well as basic coal tar dyes and some others remain m the amyl alcohol ether mix 
ture Identify the colors m the vanoua fractions as directed under XXI, 12 and 19 
Some colors are more or less colorless in acid soln and arc apparent to the eye only 
after neutralization 


73 DETECTION OF THE PRESENCE OP WHOLE EGG OR COMMERCIAL YOLK 
SOLIDS— TENTATIVE 


Calculate the following ratios as percentages 

100 IF lOOlF , loop , , 

(1) ^ , (2) , and (3) — m which 


'W = the water soluble protem-N prceipitablc by 40% alcohol (24), 

A^ = the organic and ammoniacal N (67) 

I =the lipoids (26), and 
P «the Upoid PtOs (27) 

Compare the values of these ratios with those obtained in the analysis of noodles 
of known composition ” 


74 EGO SOLIDS”— TENTATIVE 

Calculate the percentage of egg solids in the sample from the hpoid FiO( content 
by means of the following basic values and formulas 


(a) Basic values 

0 055%— lipoid PjO* of flours, average value (dry basis), 

1 38 %— lipoid PjO* of whole eggs, a\croge value (dry basis), and 
1 78 %— lipoid P 0» of commercial yolk, average value (dry basis) 

(The above basic values are from a limited number of analyses, but it is extremely 
unhkely that more extended investigations will alter them materially ) 


(b) Formula for percentage of whole egg solids 
„ (A-0 055) 100 
1 38-0 056 


jE?= percentage of whole egg sohds m sample (dry basis), and 
A— percentage of bpoid P*0»in sample (dry basis) times 1 1, to correct for loss 
of Iipoid PjOj in manufacturing process 
Then 


Whole egg sohds in original sample = 

■Expercentage of dry matter in no odles 
100 


(c) Formula for percentage of commercial egg yolk 
For samples made with commercial egg yolk use the following formula 
r-(A-0 055) 58 0 in which 

1 —percentage of commercial yolk sohds in sample (dry basis), and 
A — percentage of lipoid P Oj in sample (dry ba'^is) times 1 1 to correct for loss 
of lipoid P Oj m manufacturing process 
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XXI COLORING MATTERS IN FOODS— TENTATIVE 


(The numbers m parentheses and brackets following the name of a d>c represent 
in the first instance the number of that dj e as listed m “A Systematic Survej of the 
Organic Colouring Matters,” founded on the German of t)rs G Schultz and P 
Julius, 1904, by Arthur G Green, while the second number designates the number 
as listed in the Societj of Dyers and Colourists “Colour Index,” first edition, 
Tanuary, 1924 ) 

1 PIGMENTS 

Separate the insoluble pigments, ultramarine, lampblack, etc , which are most 
commonly used as facings, by washing the sample with IIiO and allowing the wash 
mgs to settle Identify the particles of coloring matter by microscopical examination 
and treat the residue or purified coloring matter with chemical reagents A large 
proportion of the common pigments other than lakes, such as the j cllow, brown, and 
red ochres and umbers, are denvativea of the beav\ metals and contain Fe, RIn, 
etc Others, such as the green and blue compounds, including certain green chloro 
phill derivatives, may contain Cu These pigments maj be identified b> the usual 
tests for the respective metals The analytical properties of the insoluble coloring 
matters are described in various standard works, some of which are bsted under the 
selected references, especially Farbstofftabcllen by Scbultz’ and Colour Index 

SOLUBLE COLORING MATTERS AND THEIR LAKES 

WOOL DTEING PROCEDTOE* 

2 J TToler-soItthfe coal lar dyes 

(a) Wines fruil juice , distilled liquors, fiavoring extracts, vinegars, beers, sirups, 
non alcoholic beverages, and similar products — Dilute 20-200 cc of the sample with 
1-3 volumes of HjO, neutralize with NH«OH (1+9) if necessary , and boil or heat 
on a steam bath with a small piece of white woolen cloth (nun's \ cihng) If the mix 
ture contains much alcohol, heat until most of it has been removed, in other cases 
take out the wool after 5-15 min and nnse nith HiO Then treat the bquid with 3 
or 4 drops of HCl for each 100 cc of soln and warm again for 10-20 mm with a clean 
piece of wool If the a ool takes up much coloring matter in either case, the presence 
of codl tar dyes is indicated 

The basic colors dye the fiber best from neutral or faintly ammoniacal solos and, 
if present, they will appear on the first piece of wool Acid colors dye from neutral 
solus, but more readily from those containing free acid The hchen colors* (archil, j 
cudbear, litmus) go readily on wool however and many other natural colors suchjj 
as turmeric, will dye the fiber if present m considerable amount On the other bandf 
a few coal tar dyes, especially auramine O and naphthol green B, are quite unstablrf , 
and if present m small quantities may give no distinct dyeing Acid dyes are mui/h 
more requently used than basic dyes, and in most cases they may be removed fp3m 
wool without much decomposition by “stripping" the latter with dilute NHiOH < 

any natural colors are destroyed by the action of the alkali, while others remain 
for the most part on the fiber 

If the behavior with wool in neutral and acid solns indicates the presence of acid 
dyes, rinse the colored cloth thoroly with H*0 cover with NH,OH (1+9) m a 
casserole and boil for a few mm Remove the cloth and squeeze out the adhering 
liquid Boil the ammoniacal soln to remove the excess of NH,, drop in a piece of 
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XXI 


clean wet wool, make distinctlj but not strongly acid ^itb HCl (l+9)» and boil 
again If acid coal tar djes are present^ they will usuallj give a fairlj clean, bright 
djemg on the second piece of wool A further purification mav be earned out by re 
peating the stripping and redjeing, tho this procedure is generally accompanied 
bj a corresponding loss of dye 

(b) fondles and similar colored sugar products — Dissolve about 20 g of the sample 
m 100 cc of HiO and treat the soln as directed under {«) When the coloring matter 
IB on the surface of the cand\ pour off the soln before the colorless inner portion has 
dissolved 

(c) Tams andjfUies — Bod a mixture of 10-20 g of the sample and 100 cc of HiO 
with wool m neutral and aho m acid soln as directed under (a) Tor thick jams it is 
usually better, tho less easj first to extract the coloring substances by treating the 
product as directed under (d) 

(d) Canned and preieried /ruif-> and vtffelables, sausage casings, smoJ ed fish, coffee, 
spices, etc — Macerate 20-200 g of the sample with 4-5 times its weight of alcohol, 
80% bi lolume ‘lllow to stand, a few hours, pour off the solvent as completely as 
possible and repeat the extraction using alcohol 70% by volume and containing 
approximately l%of NH4OH (1) Examine separately the filtered alcoholic extracts 
as directed under (a), or, (2) boil the ammoniacal soln until practically neutral 
complete the neutralization with acetic acid, add the neutral 80% alcohol extract, 
continue the evaporation until most of the alcohol is removed and bod a small por 
tion with w ool as directed under (a) 

(e) Coeoo and chocola'fl produeli — ^Trcat cocoa as directed under (d) The alco 
hohe extract will contain large quantities of natural coloring matters, and several 
dyeings and strippings may be ncctssarv to remove tUesC in order to show the pres 
ence of coal tar dyes 

Chocolate may be treated similarly, but the following procedure is preferable 
^ ash 20-200 g of the well div ided sample with gasoline on a filter until most of the 
fat has been removed, if the gasoUoc is color»*d reserve for the cxaxnmation of oil 
soluble dyes as directed under 3 Remove most of the adherent sohent from tho 
residue by evaporation or pr<»5sure between layers of absorbent paper and digest 
w ith alf ohol as directed under (d) 

Coal tar dyes mav also be detected in chocolate and cocoa products by mixing the 
samples directly with 3-4 times their weight of hot I! 0 and immediately hoilmg 
the magma with wool as directed under (a) 

({) Cereal produrls — Proceed as directed under (d), in most cases working with 
a large quantity of the sample, 200-500 g, and a relativ ely smaller quantity of aleo 
hoi If tests are to be made for the acid dyes only the extraction with neutral S0% 
alcohol may be omitted advantageously In the case of macaroni products, proceed 
as directed under XX, 72 

2 // Oil soluble coal tar dyes* 

Prepare an alcoholic soln of the dve by applying one of the following methods to 
the oil or fat obtained by extraction with ether or gasoline if the nature of the sub 
stance rcquitex it 

(a) Shake the oil or melted fat with an equal volume of alcohol, 90% by \ olumc 
and wash the alcoholic extract with several portions of gasoline to free the coloring 
matter from foreign fats The alcohol, after separation, will contain aniline yellow 
butter yellow , aminoazotolucne aurxmine ete if present 
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(b) Saponify 20-200 g of the oil or fat with 0 5 iV alcoholic KOH, remove most 
of the alcohol on the steam bath, and extract the soap with ether or gasoline Re 
move the dyes from the solvent with 10 cc portions of IICI (1+3) Most of the com 
mon dyes are removed by this treatment, tho the digestion with strong olLah may 
cause some decomposition and make the extraction rather troublesome 

(c) Dilute 20-200 g of the Oil or moiled fat with 1~2 volumes of gasoline and shake 
out successively with 2-4% KOH or NaOH soln, HCl (1+3), and niROrH SO< 
mixture, prepared by mixing 85% HiPOi with about 10-20% by \olume of 
HjSOi The dilute alkali extracts Sudan G (10) f23] and annatlo (709) I1241J The 
dilute HCl extracts aniline yellon (7) US], aminoazotoluenc ( — ) (17), and butter 
yellow (10) 119], the first two forming orange red the latter chcrrj-red solns in this 
solvent The HjPOi mixluie is necessary for the extraction of Sudan I (11) (24], 
Sudan II (49) (73], Sudan III (143) 1248], and the homologue of the last, Sudan IV 
( — ) t258) Betizencaso beta naphthylammc ( — ) \22] and homologucs also come in 
in this group, tho they readily undergo chemical changes in the strongly acid mix 
tures The procedure is not very suitable in the presence of auraminc, but this dye 
is seldom found in oils NcuttaUtc the alkaline and the dilute IICI solns dilute the 
IljPOt mixture and partially neutralize, cooling the liquid during this operation, anti 
extract the dyes by shaking with ether or gasoline 

For the direct dyeing test use the alcoholic soln obtained as directed under (a) 
E\ aporate to dryness the ether or gasoline solns obtained as directed under (b) and 
(c) and dissohe tho residue in 10-20 cc of 05% alcohol To the alcoholic soln add 
some strands of white silk and a little HiO and evaporate on a steam bath until 
the alcohol has been removed or the dye is taken up by the silk The dyeing testis 
sometimes unsauslactory and in a\\ eases a small portion of the alcoholic sola should 
be tested by treating with an equal volume of HCl and SnCU soln The common 
oil soluble coal tar dyes are rendered more red or blue by tbe acid and are decolon*e<l 
by the reducing agent Most of tbe natural coloring matters become slightly paler 
V ilh the acid and are little changed by the SnClj soln 

SEPARATION OF COLORING MATTERS IN PURE CONDITION BT 
MEANS OF IMMISCIBLE SOLVENTS’ 

4 Coal Tar Dyes tn General 

The use of immiscible solvents for the separation of mixtures of coloring matters 
usually requires a systematic fractionation since many dyes do not differ very 
greatly in their solubilities in the various solvents 

5 PREPARATION OP SOLUTION 

(a) II Qler-soluble colors — Proceed as directed under 2, omitting the fixation of 
the color on v, ool, and obtain an aqueous soln as tree as practicable from suspended 
matter, alcohol, acids, alkalies, and salts Liquids require no preparation except the 
removal of any alcohol that may be present 

(b) 11 ater insoUible lakes — If the sample is in solid form, treat the well divided 
material Viith sufficient HjO to form a paste 

(c) Oil soluble dyes — Proceed as directed undtr 3, preferably 3 (a) or 3 (c) 

The dye concentration should he preferably between 0 01 and 0 05% The soln 

obtained m the examination of colored food products rarely requires further dilution, 
but with commercial food colors the concentration should not be too great 
® Basic Dyes 

Most basic dyes may be separated from mixtures by making alkaline with 10% 
NaOH soln and shaking with ether ' Use the sample, prepared as directed under 5, 
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obtain an aqueous soln as free ns possible from suspended mattei, alcohol, acids, 
alkalies, and salts The dye soln should be preferably between 0 01 and 0 05% The 
soln obtained m the examination of colored food products rarely requires further 
dilution, but TV ith commercial food colors care must be taken that the concentration 
IS not too great 

9 SBPARATIOH 

(a) Yellow AB and yellow OB — ^Extract the gasoline sola of these djes, as ob- 
tained under 8 (a), 3 times Tvith J its volume of 13 N H^SOi Shake each acid extract 
successiT elj with 2 portions (equal volumes) of low boiling gasoline, using the same 
2 portions of gasoline for each acid portion Extract each of the 2 latter gasoline 
portions with 20 cc of 13 N H1SO4, using the same acid portion successively for both 
gasoline portions Finallj extract the second of these gasoline portions with another 
20 cc portion of 13 N HjSO^ (The original gasoline soln has now been shaken with 
acid 3 times, the next gasoUne portion 4 times and the third 5 times ) Combine the 
acid extracts dilute Tvith water, re extract with low boiling gasoline, and evaporate 
the solvent Yellow AB will be found in a practically pure state Combine the gaso- 
bne 8oln8(onginal and subsequent solna left after the acid washings), wash with small 
portions of HjO to remove excess of acid, and evaporate the solvent The j ellow OB 
will remain as a residue (This method is not absolutely quantitative, but it is suSi- 
cientlj accurate to make a separation of either of the d> es tv ith comparativelj little 
contamination from the other ) The following color test may be applied to the sepa- 
rated dyes to confirm their identity Shake 5 cc o! a neutral gasoline soln of the dye 
m a test tube with 5 cc of a mixture of 1 part of 40% HCHO soln and 4 parts of ace 
tic anhydride Both coloring matters are extracted by the acetic anh\dride, yellow 
AB giving m a few seconds a red colored soln and yellow OB, under the same condi 
tions, giving an orange colored sola 

(b) Amaranth ponceau 31?, erythrostne, orange 1, hghl green SP yelloatsh, fast 
green FCF, guinea green B, tndtgohne, napkthol yellow S, and tartraztne — To the 
soln obtained under 8 (b), add sufficient 25% salt soln to make the concentration 
about 10% and 1 part acetic acid to every 7 parts of soln Extract with 3-50 cc 
portions of amyl alcohol Draw off the lower layer and reserve for further treat 
ment Wash the am> 1 alcohol extract m rotation with 25 cc portions of 5% salt soln 
until the washings are colorless or nearly so Add the washings to the ong-nal aque 
ouB soln Dilute the amjl alcohol extract with equal volume of gasoline and wash 
with 26 cc portions of H 0 until all color is extracted The coloring matters obtained 
are orange I and guinea green B For tbeir separation see (1) below Treat tbe amyl 
alcohol gasoline soln with 10 cc portions 0 1^ NaOH or with 10 cc portions of 
NH«OH (1+9), which will remove erythrosme The original soln and Tvashmgs 
(from Tvhich the 3 named dyes were removed) are acidified w ith HCl (1 volume acid 
to 40 volumes of sola) and extracted m 50 cc volumes with 8-50 cc portions of amyl 
alcohol Reserve the lower aqueous layer tor further treatment Wash amvl alcohol 
extract with 25 cc portions of 0 25 W HCl untd the washings are colorless or nearly 
so Combine w ashings with tht aqueous sola of above The amyl alcohol is extracted 
with several 25 cc portions of H»0 untU all color 13 extracted The coloring 
matters obtained are ponceau 3R and naplithol yellow S For their separation see (2) 
The original soln and washings (from which the 5 named dyes were removed) are 
treated in 50 cc volume with 3-50 cc portions of dichlorhydrin Reserve the upper 
aqueouslayer for further treatment Wash the dichlorhydnn extract in rotation with 
several 20 cc portions of 25% salt soln Combine washings with the aqueous soln of 
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7 By Color Changes Produced wtOi Ac%ds and Alkalies 

11 nEAOENTS 

(a) Hydrochloric acid 

(b) Sulfuric acid 

(c) Sodium hydroxide soln — Dissolve lOgof NaOH m HiO and dilute to 100 cc 

(d) Ammonium hydroxide — Contams 12% NH* by weight 

12 DETEnMINATlOK 

Transfer the separated coloring matter to wool (or to silk in the case of oil soluble 
dyes) by boiling as directed under 2 (a) or 3 Care should be taken that the final 
dyeing is made in a soln fairly free from foreign matter such ns sugar or aromatic 
substances, which, adhering to the fiber, may modify the reaction In most cases the 
quantity of color available is smalt and should not be used to d> c too large a piece 
of wool (or silk) Rinse the dyed fiber thoroly in running HjO, dry, cut into small 
pieces, and place separately in the depressions of a white porcelain spot plate Mots 
ten the pieces with the reagents described under 1 1 (For many coloring matters the 
hue upon treatment with acids or alkalies vanes markedly with the concentration of 
the reagents and quantitj of dye present, therefore the unknown dj e should be com- 
pared with dyeings of known colors of approximatclj the same dje concentration 
as sbowm by their appearance ) 

The table under 13 shows the color changes produced on wool dj ed with 0 1-0 5% 
Bolns of the respective coloring matters Included also arc the reactions of the oil 
soluble colors, but these refer to dyeing on silk The dyes are arranged approximately 
according to hue Brown is classed with orange, black (grs>), with violet 

14 77 By Special Tests » 

(a) Oil soluble dyes (yellow AB and yellow OB) — A method of separating and 
identifying the 2 permitted oil soluble dj es is given under 5 (a) The alcoholic solns 
of these dyes become red on treatment with HCl, are unaffected by alkalies, are 
reduced by SnClj TiClj, and NaRSOt, and the color is not restored to the reduced 
solns on the addition of FeCIj or K persulfate 

(b) Water soluble dyes (amaranth, ponceanSR, erythrosine, orange 7, light green SF 
yellowish, fast green FCF, guinea green B, indigotine, naphthol yellow S, and iartra 
zine) — Treatment of these dyes m acid soln with SnCl , TiClj, Zn dust, or NaHSOj 
decolorizes indigotme, amaranth, tartrazme ponceau 3R, and orange I With in- 
digotine the color returns on shaking with air, but more readily on warming or on 
the addition of FeClj or K persulfate Excess of the reducing agents must be avoided 
With the last 4 named dyes the color is not restored Dilute solns of light green SF 
yellowish, guinea green B naphthol yellow S, and erythrosine become paler or color 
less with acid so that the effects of acid reducing agents are not so readdy apparent 
Neutral solns of naphthol yellow S are first changed to pink and later decolorized 
by NaHSO and other reducing agents the color not returning with air or oxidants 
Erythrosine, light green SF yellowish, fast green FCF, and guinea green B become 
paler with NaHSOi the color being partially restored upon the addition of K per- 
sulfate 

In hot solns containing an excess of Na tartrate, the water soluble dyes art readily 
de"olonzed bj TiCl? In the case of indigotmc, if the reducing agent has been added 
carefully and an excess avoided, the blue color readily returns on shaking with air 
With erjthrosme, light green SF yellowish, fast green FCF, and guinea green B 
the color is scarcely restored by air, but on cooling and adding K-persulfate it re 
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(7) Erythrosinc differs from most of tho common dyes in that it contains I To 
test for I, acidify the soln with HjSOi, shake with ether, separate the ether soln of 
the color, and evaporate to drj ness m a Pt dish after the addition of a few drops of 
NajCOa soln or sufficient to form the deep red Na salt Hold the dish containing the 
residue in the Bunsen flame until organic matter is destroyed, take up the residue 
nith HiO, acidify withH 2 SOi, and test for I mono of the usual nays, such as with 
Cl water and CS or CCli, or nith starch paste and an oxidizing agent It is useless 
to test for I with \ ery small quantities of dye, but in most cases sufficient coloring 
matter can be separated from the food product to give satisfactory results 

15 NATURAL COLORING MATTERS 

As a class the natural coloring matters ahon much less tendency to dye animal 
fiber than do the common sjnthetie colors In many cases the crude products used 
contain a number of colored substances, and a complete separation is not practica 
blc As dilute solns of most of the natural coloring matters are sensitive to alkahes 
and some are sensitiie to acids, such reagents must be used with care Rclativelj 
few good tests are knoun for the common natural colors Some of their most useful 
analytical properties'® are tabulated under 18 

The properties of pure preparations of the various natural coloring matters are 
described, for the most part, by Rupe,” and by Perkin and E\ erest,'^ reference being 
made in these ivorks to the original literature Properties of the chlorophylls and 
carotmoids are given by Willstatter and Stoll, >• those of the coloring matters of the 
corn flon er rose, pelargona flower, larkspur, cranberry, whortlebcirj , purple grape, 
sloe, cherry, plum, radish, and red beet are described by WillstStter and co workers “ 

16 SEPARAtlOn 

(a) By extraction with ether from neutral aolns — From neutral solns ether extracts 
carotin, xanthophyll (the pigments found m leaves, fats and oils, egg >olk, carrots, 
etc ), the coloring matter of tomatoes and paprika, and green chlorophyll The col 
oring matter remains in the ether soln on shaking w ith normal NaOH soln or normal 
HCl, no apparent change taking place, altho chemically the substances maj be al 
tored more or less by this treatment 

(b) By extraction wtth ether from aetd solna — From slightly acid solns ether ex 
tracts ^ ery readily and completely the coloring matter of alkanet, annatto, turmeric, 
and the red dyewoods, sandalwood, camwood, and barwood It extracts in large pro 
portions the fiavone coloring matters of fustic, Persian hemes and quercitron 
(after hydrolysis), as well as the coloring matter of Brazilwood and the green de 
rivatives formed from chlorophyll by alkaline treatment It extracts in relatively 
small quantity the coloring matters of logwood, archil, saffron, and cochineal The 
coloring matters of this group are readily removed from ether by shaking with alka 
line solns but in most cases they rapidly undergo chemical change 

(c) By extraction uith amyl alcoholfrom ocid solns — From slightly acid solos amj I 
alcohol extracts largely the colonng matters of logwood, archil, saffron, and coch- 
ineal Amyl alcohol extracts in relatively small proportions caramel and the antbo 
cyans constituting the red coloring matter of the most common fruits 

IDERTIFICATION 

I By color changes produced vnth zanous rfiai 7 en(s 
SOI/TmOKS BEQUIBED 

(a) Hydrochloric acid 

(b) Sodium or potassium hydroxide soln — 10% 
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(c) Sodium kyposulfiie (NaHSO ) 

(d) Feme chloride soln~-0b% Trcshly prepared Itmaj also be made b> dilut- 
ing a 10% stock Eoln 

(e) Potassium or ammonium alum soln -—10% 

(f) Uranium or sodium uranium acetate sola — 5% 

(g) Sulfimc acid 

19 DETERMINATION 

Evaporate to drjness the ether solas obtained under 16 (a) and 16 (b), i^arra the 
residue "ftith a little alcohol, and dilute nith HjO Dilute the amyl alcohol eolns ob- 
tained under 16 (c) ivith HiO lo portions of these someuhat purified solns of the 
coloring matter applj the reagents in the following manner 

Hydrochloric acid — Add the strong acid to the soln, first 1 or 2 drops, then a large 
excess equal to 3-4 tunes the volume of the solo 

Sodium or potassium hydroxide — Make the soln slightly alkaline by adding a drop 
of the 10% NaOH or IvOH soln 
Sodium kyposulfiie — Add a small crystal of the NaJISO* 

Ferric chloride — Add a small quantit) of the 0 5% FeClj soln to the soln to be 
tested verj carefully, a small drop at a time, as the colorations are not obtained in 
some cases when an excess is used 

Alwm — Add to the test soln i its \oIume of the 10% K- or NHralui" boI" 
Uranium acetate — Add the 5% U-acetate soln dropn isc to the soln to be tested 
Sulfuric acid on the dry color — Evaporate a small quantitj of the soln or of the 
coloring matter in a porcelain dish Cool thoroly and treat the dry residue with 1 
or 2 drops of cold HjSO< The colorations arc id some cases cxtremelj fugitive, and 
they may be observed onl> the instant the acid uets the residue 

Table 11, under 18, shows the behavior of certain of the natural coloring matters 
when treated in the manner described above 

20 II By Special Tests 

Chlorophyll — The "brown phase reaction”*® may be useful for the charactenza 
tion of chlorophyll, xihen this has not been previousl} treated with alkalies Treat 
the green ether or petroleum ether soln of the coloring matter with a small quantity 
of 10% soln of KOH m methyl alcohol The color becomes brown, quickly returning 
to green 

21 

Annatto^'- — Pour on a moistened filter an alkaline soln of the color obtained by 
shaking out the oil or melted and filtered fat with warm, dilute NaOH soln If an 
natto is present, the filter paper will absorb the color, so that when washed with a 
gentle stream of HtO it will remain dyed a straw color Dry the filter and add a drop 
of SnCl, soln If the color turns pink, the presence of annatto is confirmed 
22 

Turmeric — Treat an aqueous or dilute alcoholic soln of the color with HCl until 
the shade just begins to appear slightly orange Divide the mixture into two parts 
and add some H,BOj powder or crystals to one portion A marked reddemng will be 
quickly apparent best seen by comparison with the portion to which the HjBOj 
has not been added The test may also be made by dipping a piece of filter paper in 
the alcoholic solo of the coloring matter, drying at 100“, then moistening with a 
weak soln of H,BO, to which a few drops of HCl have been added On drying again 
a cherry red color will be developed 


196 



COW'""" 


'.XI 



foTpsol .V>ouW 

5S=iSSs5^ 

Aa Mctan«' ^»ter 

:;t;tensuc ptop«ty «'“ryf 

v»pcB /-i-fi els t ® 

earawi®^ j upoo 1'“ - Wood®a*^ . Bolti oi — cW and cent 

Vbe P--”« ^AK ^0°’’ 

_. «u ....«f^ tor ili 


j Ha acetat ^el ottS** 

iteeence ot cara .« rnOD 

armed r^tai. COA^' 

COMM®*'^' ^ Ol SAMP'-E „qW"4 '°' 

pREPWt*^' . potUons I 1 . \n 



XXI 


MFTnODS OP ANALYSIS 


27 MOISTURE 

(a) For ponceau SR, amaranth, erythrostne, orange I, naphthol yellow S, tartraeine, 
guinea green B, light green SF yellowish, fast green I CF, and. indigoline — Weigh ap 
pioximatelj 2 g ol the eamplc m a weighed Al dish 2 inches in diameter or m a weigh 
mg bottle of the same diameter, dry m an air oven ot IB'S® for 6 hours or overnight, 
cool over H2SO4 in a desiccator, and weigh Heat again for 1 hour, cool in the desic 
cator, and weigh Repeat the heating and weighing at hour intervals until the weight 
becomes constant Report the loss m weight as moisture 

(b) For yellow AB and yellow OB — Proceed as directed under (a), heating the 
dye to 80® instead of to 185® 

WATER INS6LUBLS MATTER 

28 APPAnATOB 

Prepared Gooeh crumble — Digest a good grade of retentive asbestos v\ith HCI 
(1+3), wash free from acid, and elutriate to remove fine particles, pour a sufficient 
quantity into a Gooch crucible placed in a filter flask to make a mat i inch thick 
when packed Using gentle suction, pack the asbestos down evenly with a tamping 
rod and then remove the Gooch from the filter flask Loosen the mat around the 
edges with a thin narrow blade or pm, take out of Gooch, replace m an inverted po 
sition, pack down tightly, and add more of the asbestos suspension until a well 
packed mat 1 inch thick is obtained Wash with hot HjO, dry, ignite, rewash, dry 
at 100-105®, cool in a desiccator containing CaClj, and weigh Repeat the washing, 
heating, and drying until constant weight is obtained 

29 DETERMINATION 

(a) For amaranth, erylhrosme, naphthol yellow S, tartrazine, guinea green B, light 
green SF yellowish, and fast green POP —Dissolve 5 g of dye m 200 cc of hot H|0 
and albw the soln to cool to room temp Filter thru the prepared Gooch crucible, 
wash with cold HjO until all dissolved dye has been removed, dry at 136®, cool in a 
desiccator containing CaClj, and weigh Report the increase in weight as total in- 
soluble matter 

(b) For ponceau SR, orange /, and indigotine — Dissolve 5 g of dye in hot HjO, 
using 250 cc for ponceau 3R and orange I, and 500 cc for indigotine, and boil, with 
frequent stirring, for 3 mm Cool the solo to room temp and filter with moderate 
suction Wash with cold HjO, dry, cool, and weigh as directed under (a) 

30 NON-VOLATILE WATER INSOLUBLE MATTER 

For ponceau SR, amaranth, erylArostne, orange /, naphthol yellow S, tarlraane, 
guinea green B, light green SF yettounsh, fast green FCF and indigotine — Incinerate 
the Gooch containing the total insoluble matter, 29 , at a low red heat until all the 
organic matter has been volatilized Cool in a desiccator containing CaCh and 
weigh 

SODIUM CHLORIDE 
HBAOENTS 

All reagents must be halogen free 

Sul/uT dioivde soln — Saturate ice cold distilled HjO with sulfur dioxide Keep 
the soln stoppered and m a cold place 

31 DETEBUINATION 

(a) Applicable to ponceau SR, amaranth, orange /, tartrazine, guinea green B, light 
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32 SODIUM SULFATE 

(a) For ponceau SR, amaranth, orange I, tartrazine, and indigoline — 1 ransfer to a 
250 cc volumetric flask that volume of a water soln of the sample which contains 
5 g of the dje, add HjO, if nccessarj, to bring the volume to 200 cc, and heat on 
the steam bath Add pulverized NaCl ns follows For amarantli and tartrazine, 70 
g, for ponceau 3R, orange I, indigotine, 50 g Stopper the flask and shake at frequent 
intervals for an hour (To hasten tlie precipitation the soln maj be cooled in ice 
HsiO ) Dilute to the mark with saturated XaCl soln, shake, and filter on a drj 18 cm 
paper To 100 cc of the filtrate add 200 cc of IIjO and 1 cc of IlCl (1+0), heat to 
boiling and add a slight excess of hot 10% BaCl* soln Allow to stand overnight, 
filter thru a weighed Gooch crucible, wash the precipitate of BaS 04 thorolj with 
hot HjO, dry, ignite, cool in a desiccator containing CaClj, and weigh Calculate the 
weight of NajSOi equivalent to the BaSOi obtained 

(b) For erythrosine — To sucha volume of a water soln of the sample as contains 1 
g of dje add HjO, if necessary, to bring the \olume to 100 cc and then add 50 cc 
of HNOi (1+49) Shake, and let settle Filter off the d>c and wash once, collecting 
the washings with the filtrate RedissoKe thodje b> passing thru the filter paper as 
little NH 40 H (1+1) as will effect soln Neutralize the base and reprecipitate the 
color acid bj means of the HNOi (1 +49) Filter off the d\ e and wash once, collect 
ing the filtrate and washings with those obtained after the first precipitation of color 
acid (A 100 cc aliquot free of the color acid 31 (b) ma> be substituted 1 Precipitate 
and determine the BaS 04 as directed under (a) 

(c) For light green SF yellouish and fail green FCF — Transfer to a 250 cc flask 
that ^ olume of a soln w hich contains 5 g of the d> e, add HtO, if necessary , to bring 
to a \ olume of about 200 cc, and heat on the steam bath Add 5 g of phosphotungstic 
acid and shake at intervals until dissolved Then add 50 g of pure pulverized NaCl, 
shaking at intervals to dissolve the salt Cool, dilute to mark with saturated pure 
NaCl soln, shake, and filter To 100 cc of the filtrate add 200 cc of HjO and 1 cc of 
HCI (1+9) and determine BaS 04 as directed under (a) 

(d) For naphlhol yellow S —To a volume of a water soln of the dj e that contains 
5 g of the sample in a 500 cc volumetnc flask, add H 2 O, if necessary, to bring to a 
volume of about 300 cc Add hot saturated KCl soln to bring to the 500 cc mark 
Shake frequentlj until practically all the dye is precipitated After the mixture is 
cold dilute with HjO to 500 cc Shake, and filter thru a dry paper Complete the de 
termination as directed under (a) beginning with "To 100 cc of the filtrate add 200 
cc of HjO and 1 cc of HCI (1 +9) ” 

(e) For guinea green B — Transfer to a 500 cc volumetric flask that volume of a 
water soln of the sample which contains 5 g of the dye, and add HjO, if necessarj, 
to bring the volume to 400 cc Add 8 cc of NH4OH and 125 g of NaCl (free from 
sulfates), and dilute to 500 cc with a iterated soln of NaCl Shake -vigorously to 
precipitate the dye and filter thru a dry paper Neutralize 200 cc of the filtrate with 
nCl (1+9) and add 5 cc in excess Complete the determination as directed under 
(a) begmnmg with "heat to boiling, and add a slight excess of hot 10% BaClj soln ” 

SULFATED ASH 

(a) For ponceau SR, amaranth, erythrosine, orange /, naphthol yellow S tartrazine, 
guinea green B, light green SF yellovnah, fast green FCF, and indigotine — 'Weigh accu 
mtelj in a weighing bottle about 5 g of the dje and transfer it to a Pyrex Kjeldahl 
flask, washing out the weighing bottle with a little HjO Destroy the organic matter 
to a convenient extent by digestion, usmg 15 cc of HjS04 and adding HNOi as re- 
quired As the bulk of the HNOi is dnven off, lower the flame to avoid reaction on 
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MPTKODS OP ANALYSIS 


white fumes, until a very small quantity (3-6 cc) of soln remains in the beaker Cool 
the Boln, which should form white orpalejellow crjstala, and add 15-20 cc of H4O 
Re evaporate the soln thus formed down to white fumes, cool, take up in 100 cc of 
H2O, add 100 cc of 95 % ethyl alcohol, and let stand overnight Tiltcr out the precipi 
tate of PbSO,, which may be present in such a small quantity ns to escape detection 
with the naked eye, and wash thorolj with 60% ethyl alcohol (about 100 cc is the 
usual amount of 50% alcohol used) (Two 9 cm C S A.S No 500 filter papers, or a 
suitable, fritted glass crucible, have been found satisfactory for retaining the PbSOi ) 
Place the filter paper in a small beaker, add 20 cc of strong NHi acetate, and heal 
to boihng, breaking up the paper with a glass rod Pilter thru a C S d, S No 590 

9 cm paper, or thru a fritted glass crucible, into a 100 cc colorimeter tube and wash 
with dilute NH* acetate soln until the 50 cc mark is reached If desired, filter into a 
50 cc volumetric flask and take an aliquot portion to be used in the colorimeter tube 
Prepare standards containing known quantities of Pb for companaon To these add 
the same quantity of NH4 acetate as was used with the sample and dilute all tubes to 
a definite volume with HjO To each tube add 2 or 3 drops of glacial acetic acid and 

10 cc of freshly prepared HjS water Shako the tubes to insure thoro mixing and es- 
timate the quantity of Pb by comparison with the standards Blanks should not be 
over 4 p p m when using the best reagents obtainable 

37 IRON, ALUMINUM CALCIUM AND MAGNESIUM" 

I or ponecau SR, amaranth, erylkrostne, orange I, nuphtkol yellow S, turtra me, yel 
low AB yeUoio OB, guinea green B, light green SF yelloiiish, fuel green FCF and tn 
digotine — To one of the two portions reserved under 34, add 5 g of NH4CI and neu 
tralize with NH4OH, boihng to drive off any excess If the precipitate is % ery shght, 
it may be disregarded, otherwise, filter thru a quantitative paper, wash (reserving 
the filtrates and washings), and ignite paper and precipitate m a weighed crucible 
Weigh the mixture of FejOj and AIjOj Place the mixed oxides in a 600 cc Erlenmeyer 
flask and dissolve m a HNOj and HCl mixture, boihng to drive off Cl Add HjO to 
bring the volume to about 75 cc and add NH4OH to incipient precipitation Dis- 
solve the precipitate with as little HCl as possible, cool, and titrate the ferric iron 
present with 0 1 iV TiClj soln, 46, using 5 g of NH4CNS as indicator Calculate the 
Fp as FejOj To calculate the quantity of AIjOj, deduct the weight of ferric oxide 
from the total weight of mixed oxides From the weights of the oxides calculate the 
percentage of metallic iron and AI Pass a washed stream of HjS into the alkaline 
filtrate from the Fe and AI hydroxides A white precipitate indicates the presence 
of Zn 

To the other reserved portion add 250 cc of H*0 to insure a low concentration of 
Mg if present Heat to boiling and add 3 5 g of NH4CI and enough NH4OH soln 
(I-f-99) to make the soln barely alkaline Filter off the precipitated hydroxides of 
Fe and AI Wash and discard the precipitate Heat the combined filtrate and wash 
ings to boiling and add 1 g of NH4 oxalate After cooling and letting stand for an 
hour, filter thru an asbestos mat prepared on a small Witt plate in a glass funnel and 
wash with very little HjO reserving the combined filtrate and washings Place the 
mat m a beaker, add 100 ce of H,0 and 2 cc of HjSO,, heat gently until the Ca- 
oxalate di-^solves and titrate with 0 1 JV KMn04 Boln Calculate as metallic Ca 

Heat to boiling the reserved filtrate and washings and add a N soln of NaNH4HP04 
until there is no further precipitation While stirring add about i the volume of 
NH4OH (1 + 9) Let stand 3 hours, filter thru an ashless paper, and wash with 
NH4OH (1+49) Ignite the filter and precipitate in a weighed crucible, cool in a 
desiccator, and weigh the MgjPiOr Calculate as metallic Mg 
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METHODS OP ANALYSIS 


cool, add 25 cc of the strong NIIjOII, dilute to 250 cc in a volumetric flask, and filter 
Determine the As m a 200 cc portion of the filtrate (corresponding to 10 g of dje) 
as directed under 40 (a), beginning Dith "then add 20 cc of the Na phosphate soln ” 


42 III A» Total Arscme 

F or -ponceaxi SR, amaranth, erytkrosine, orange 1, naphthol yellow S, tarlrazine, yel 
low AB, yellow OB, guinea green B, light green SF ycUouask, fast green FCF, and 
indigohne — Weigh 10 g of the dye into a COO cc Kjeldahl flask or tall COO cc beaker 
provided with a cover Treat with 15 cc of the concentrated njS 04 and 25 cc of the 
HNOj and digest slowly under a hood until the IINOj has been decomposed or vola 
tilized and the mivture turns dark Cautiously add a few cc of IINOj to the hot 
mixture, which wdl again become light yellow or orange, and beat to charring 
Repeat the HNOj treatment until the soln no longer shows a tendency to darken 
and remains yellow or colorless when oiaporatcd until SOi fumes are evolved Allow 
the completely digested mixture to cool, add 200 cc of 11,0, and make slightly alka 
line with NH4OH Determine the As in the soln as directed under 40 (a), beginning 
with “then add 20 cc of the Na phosphate soln ” The comparatively large quantities 
of reagents necessary for the destruction of the organic matter will usually contain 
appreciable quantities of As, for which correction must be made by determinations 
on blanks 


ETHER EXTRACTIVES 
REAGENTS 


TTushed cifier— Wash 1 liter of ether with 3 successive 150 cc portions ofH,0 
immediately before using 


” DETERMINATION 

(a) For ponceau SR, amaranth, orange I, naphthol yellow S, tartrasine, guinea green 
B, light green SF yellowish, fast green FCF, and tndigolme —Place in a separatory 
funnel that volume of a soln that contains 10 g of the dyo and add water, if neces 
volume to 200 cc, and, in the case of mdigotmo, to 500 cc Extract 
with 2 successive 100 cc portions of the washed ether, shaking for 1 mm during each 
extraction Remove the ether by decantation into a clean funnel and rinse the first 
^ second funnel Reserve the color soln 

IV ash the combined extracts with 20 cc portions of H:0 until the washings are coIor4 
ess iJecant the ether into a beaker, rinse the funnel with 5 cc of ether, and decant' 
o e same ea er Place the beaker in a dust free atmosphere, allow the ether 
to evaporate to a volume of 50 cc, and transfer to a weighed flat bottomed 100 cc 
dish previously dried to constant weight over H,S 04 m a desiccator Rinse the 
Deaxer with 5 cc of ether and dram into the same dish Let the remainder of the 
neutraTSIft" constant weight The result represents the 

2 cc of a 10% NaOH soln and extract and rmse 
with 90 r ® ^Ash the combined ether extracts and rinsings 

orate the ° dilute NaOH soln until the washings are colorless Evap- 

orate he ether, dry, and weigh The result represents the alkaline extract 

lin (1 reserved from the alkaline extraction, add twice the volume of 

serve thp neutralize Repeat the previous procedure, but do not re 

are colorle<«q Th° ° ether extract with the dilute HCl until the washings 

are colorless The result represents the acid extract 
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Ml!.TlIODS OF ANALYSIS 


the sample Weigh 3 g of ferrous ammonium sulfate and transfer to a 500 cc flask 
Introduce a stream of COi and add 50 cc of recently boiled HjO and 25 cc of 40% 
(by weight) HjSOj Then, without interrupting the current of COj, add rapidlj 40 
cc of the standardized KMn 04 Add TiClj until near the calculated end point Then 
add quicUj 6 g of NHiCNS, and complete the titration Run a blank on 3 g of fer 
rous ammonium sulfate, using the same quantities of IIjO, acid, NH«CNS, and the 
current of COj 

INDICATOR 

For manj dj es the TiCIj titration end point is indicated bj a sharp decolonzation 
For some dyes the change is so gradual that an excess of TiClj (not more than 0 3 
cc of approximatelj 01 N soln) is required, and a suitable standard soln of some 
other dje must be used for the back titration, methjlcnc blue serving veil for this 
purpose In other cases it is better to use an indicator \\ hich is reduced after the ori- 
ginal dye has reacted with the TiCU Thus a known quantity of light green SF yel 
lowish serves well for this purpose 

47 

Prepare a dj e solution of such strength that 50 cc w ill require approximately 20 cc 
of the standard TiClj soln for its reduction See table below 


Quantities of color acids and of pure coal tar dye equivalent to 1 ee of 0 1 If titanium 
trichloride solution 


DYZ 

UOLECrUZ 
vziCST or 
CO1.0n ACID 

CDLOB ACID ZeCIT 
AUKTTO 1 CC 
OlFTiCT, 

DTZ ZQCTITAlifT 

TO 1 CC 0 1 // 
7101 

Ponceau 3R 

450 4 

0 01120 

0 01236 

Amaranth 

538 4 

01346 

01511 

Orange I 

828 8 

OOS207 

008756 

Naphthol yellow S 

314 2 

002618 

0020S5 

Tartrazine 

468 8 

01171 

01336 

Guinea green B 

668 5 

03342 

03453 

Light green SF yellowish 

748 7 

03743 

03663 

Fast green FCF 

764 5 

03822 

040423 

Indigotine 

422 3 

02112 

00332 


DETERMINATION 

(a) For amaranth and ponceau SR —Place in a 500 cc Erlenmeyer flask a volume 
of soln that corresponds to 20 cc of 0 1 JV TiCl, Add 10 g of Na-citrate and HjO if 
necessary to bring the volume to 100 cc Introduce a stream of CO* and titrate with 
the standardized TiCl*, keeping the CO* flow continuous to the end 

(b) For orange I, tartrazine and tndtjoltne —Proceed as directed under (a), sub 
^ituting 15 g of Na acid tartrate for Na citrate and bringing the volume to 100 cc 
First completely di^^solve the tartrate by boding, then add the dye soln, and boil 

blanks on 16 g of the acid tartrate using the above volume 
of H 0 and a soln contammg 1 mg of the dye concerned 

(c) For guinea green B, light green SF yellouish, and fast green FCF —In a 1 liter 
Erlenmej er flask, dissolve 30 g of Na-acid tartrate in 200 cc of H O, boil to expel air, 
an un er COj, cool to 85® Add 50 cc of the dje soln prepared as directed under 47 
and 50 cc of HjO, and titrate with the standard TiCI, soln at 60-70® 

( ) For naphlhol yellow S — Proceed as directed under (a), using as indicator that 
volume of light green SF yellowish standardized soln (freshly made) that contains 
10 mg of djp Run a blank on the tartrate, light green SF jellowosh, and HjO 
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METHODb Ot ANALYSIS 


dryness on the steam bath, drj at 100-105®, cool m a desiccator containing CaCIj, 
and weigh The result represents the acid extractive 

MELTING POINT 

For yellow \B and yellow OB — 

55 AIXAnATUS 

The apparatus, Fig 21, consists of a tube about 15 cm long and 3 6 cm in internal 
diameter, with a bulb of 5 cm internal diameter Fill with glycerin to about the height 
indicated Fit the tube w ith a cork stopper carrying a glass 
tube (il), 5 mm in diameter, which reaches nearly to the 
bottom of the bath, nn ordinary test tube (B) in which a 
thermometer (C) is suspended by means of a rubber stop- 
per in such a manner that the Ilg column is wholly withm 
the tube and the Ilg bulb equidistant from its walls, a long 
stemmed thermometer (D), supported so as to reach a short 
distance below the tube (D), and an outlet tube (E) to per 
mit the escape of air and vapor 

56 DETEnMIVATIOV 

To a capillary tube of 1 mm or smaller internal diameter 
sealed at one end, transfer a small portion of the sample b} 
inserting into the sample the open end of the capiUarj, re- 
moving, inverting, and gentl> tapping until the well packed 
substance fills the bottom of the tube to a height of 2-4 
mm Attach the capillary lube to the thermometer C by 
means of a small rubber band, so that the sample is placed 
at about the middle of the Hg bulb Replace the thermome- 
ter m the tube, connect the tube A to the air blast, and force 
a fairly rapid stream of air bubbles thru the bath Raise 
the temp of the bath rapidlj to within 5“ of the approxi 
mate melting point of the sample Keep the temp constant 
until the thermometer reading is within 1® of that of the 
POINT^APPA^^^ bath Then raise the temp slowly until the melting point 
R'lTUS observed On approaching within 0 6® of the melting 

point, the substance darkens, the true melting point is 
indicated by the formation of a meniscus on the upper surface When this condition 
IS observed hold the temp as nearly constant as possible until the whole of the sam 
pie has liquefied 



LOWER SULFONATED DYES 
57 

REAGENTS 

Tilantwn Irtchlorule sola — 0 1 W Prepare and preserve as directed under 46 
Ib) ball acetate soln —Dissolve 125 g of NaCl in H,0, add 12 cc of glacial acetic 
acid and a soln of 13 0 g of Na acetate, and dilute to 500 cc 

PREPARATION OF SOLUTION 

(a) For amaranth, tartrazine ponceau SR, and indigotine —FtepaTe a water soln 
of ^ch strength that 50 cc will contain 0 2 g of the dye 

9 iiJh Vellouteh, and fast green FCF— Prepare a water soln of 

such strength that 10 cc w ill contain 0 1 g of the d> e 
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MFTnODS OF AKAIY8IB 


a\ Old such prolonged heating as ma> tend to volatilize the base Transfer the residue 
of crude cumidine to a small side neck flask and distil it, carefully avoiding over 
heating Observe the range -within -which the substance v olatiUzcs 

(b) Proceed as directed under (a) to the directions for the extraction mth ether 
Then steam distil the alkaline mixture until no more oil is carried over Separate the 
oil layer and extract the water lajcr with two 160 cc portions of ether Add the ex 
tracts to the oil lajer and wash the mixture with successive 10 cc portions of lIjO 
until the alkali and salts arc removed Evaporate the soUent and complete the de- 
termination as directed under (a) 

61 ISOMERIC AND SIMILAR BYES IH AMARANTH 

Take a volume of a water soln of the sample that contains 0 1 g of the dye and 
dilute, if neceesarj, to 40 cc with HjO Add 10 cc of 0 1 iV benzidine soln (9 2 g of 
base per liter inO 5 N HGl) > mix well, and allow to stand cxactlj 2 mm Filter thru 
a fluted paper and dilute 10 cc of the filtrate to 100 cc Compare this soln colon 
metricallj with a standard amaranth soln containing 0 4 mg of the dje per 100 cc 
The soln of the amaranth to be tested inaj be used in making the standard soln If, 
after the benzidine treatment, the soln obtained is not mote mtcnselj colored than 
the standard soln, the proportion of isomeric djes maj be considered to be below 
15 % 

62 SODIUM IODIDE 

For erythrosine — Dilute to approximately 400 cc that volume of a water soln of 
the sample that contains 5 g of the dye and add a mixture of 2 cc of HNO» and 10-20 
cc of H 0 Dilute to exactb 500 cc, mix, and filter thru a dr> paper Place 200 cc 
of the filtrate m a porcelain casserole and make shghtlj alkaline with 10%> NaOH 
soln Add approximatelj 20 cc of 7% KMnOi eoln, mix and add 10 cc of HNOj 
Place on a steam ba\h and evaporate to dryness Add 5 cc of 7% KMnOi and 6 co 
of HNOj and again evaporate to dryness Then add approximately 50 co of HjO, 
5 cc of HNOj and 25-30 cc of a saturated soln of SO* Stir frequently, breaking up 
any lumps, until the hydrated oxide of Mn has dissolved Filter, wash the paper 
with HsO add to the combined filtrate and washings an excess of 10% AgNOs soln 
and boil until the SO has been expelled Collect the precipitate on a weighed Gooch 
crucible wash with hot HjO, dry and weigh Calculate as percentage of Nal 

63 IODINE ORGANICALLY COMBINED 

F or erythrosine — Place in a porcelain casserole that volume of a w ater soln of the 
sample that contains 0 3-0 4 g of the dye Add 5 cc of a 10% NaOH soln and 35 cc 
of a 7% sola of pure KMnOi and mix Partially cover the vessel with a watch glass 
and add 10 cc of HNOj Place on the steam bath and keep covered until spat 
tenng ceases remove the w atch glass and allow evaporation to proceed to dryness 
(Care should be taken to prevent access of reducing gases or \ apors to the mixture ) 
Treat the residue with 5 cc ol 7% KMn 04 and 5 cc of HNOj and again evaporate 
to dry ness Add approximately 50 cc of HtO, 5 cc of HNOj, and 40 cc of a saturated 
soln of SOj and let stand with occasional stirring (breaking up the lumps with a 
glass rod) until the hy drated oxide of Mn has dissolved 

Filter, wash the paper thoroly withHjO, add an excess of 10% AgNOj to the com 
bmed filtrate and washings, and boil until SOj has been expelled and the Agl has 
flocculated Collect the precipitate on a weighed Gooch crucible, -wash with hot HjO 
dry, and weigh Calculate as percentage of free I and from the result subtract the 
percentage of the I found as Nal 62 This result is the I organically combined 
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XXII DAIRY PRODUCTS 
Mas 

COLLECTION OP SAMPLE— OFFICIAL 


I 

The quantitj of sample rcquirt-cl depends upon the number of determinations to 
be made For the usual analysis collect 250-M0 cc pint) of sample, for the fat 
determination onlj, 60-G0 cc (approximately 2 fi or ) will sufiicc 
In the case of bottled milk collect one or more bottles as prepared for sale In 
sampbng bulk milk thorolj mix by pouring from one dean \ esscl into another 3 or 4 
times If this procedure is impracticable, thoroly stir the milk for at least 30 seconds 
with a suitable appbance long enough to reach to the bottom of the container If 
cream has formed on the milk, continue the mixing until oil cream is detached from 
the sides of the vessel and evenly emulsified thruout the liquid 

Place the samples in non-absorbent, air tight containers and keep them m the 
cold, but at a temp above freermg, until readj for examination 'When transported 
by mail, express, or otherwise, completelj fill the containers, tightly stopper, and 
mark for identification A suitable quantity of preservative (HgCI , KiCnOr, or 
ECHO) may be used unless the presence of the preservativ e is objectionable m con 
aeoUon with phj sical or chemical teats to be applied in addition to the determma 
tion of fat 

2 PREPARATION OP SAMPLE— OFFICIAL 

Before withdrawing portions for analj tical determinations, bring the sample to a 
temp of 16-20 and mix thorolj bj pouring into a clean receptacle and back until a 
homogeneous mixture is assured If lumps of cream do not completely disappear, 
warm the sample to about 38% mix thoroly, then cool to 15-20® In case a measured 
volume is required in a determination, bring the temp of the sample to 20® before 
pipetting 

3 SPECIFIC GRAVrrV— TENTATIVE 

Determine specific gravity at 16 6/15 6® by means of a pj cnometer (cf XVII, 
24, or by means of a standardized hjdrometer 

4 ACIDITY— TENTATIVE 

Dilute 10-20 cc of the milk with an equal volume of recently boiled and cooled 
H 0 and titrate with standard NaOH soln, using phenolpbthalein indicator Ex- 
press the result as percentage of lactic acid The determination may be convenient!} 
made by measuring 17 6 cc of the prepared sample with the 17 6 cc Babcock pipet 
(18 (b)], diluting with an equal volume of recently boiled and cooled HjO, washing 
out the pipet with GO* free HjO, and titrating with 0 1 JV NaOH soln, using 0 5 cc 
of phenolphthaleiD indicator The number of cc of 0 1 W NaOH soln required di 
vided by 20 gives the percentage of lactic acid 

5 TOTAL SOLIDS— OFFICIAL 

Weigh a flat-bottomed dish of not less than 5 cm diameter If desired, the dish 
maj have spread in it, prior to weighing, 15—20 g of pure dry sand Pipet into the 
dish 3~5 cc of the sample weigh quickly and heat at the temp of boiling HsO until 
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cipitated Collect the precipitate on a filter wash with cold H»0, determine the N as 
directed under II, 19, 22 or 24, and multiply bj 0 38 to obtain the equivalent of 
albumin 


1 1 Method II-^OMictal* 

lACTOSE 

Optical Method — OJJietal 

12 nEAOENTS 

(a) Acid mercuric nitrate soln — ^Dissolve Hgin twice its weight of HNOj and di 
lute with an equal volume of HjO 

(b) Mercuric iodide soln — Dissolve 33 2 g of KI and 13 6 g of IlgCli in 20 cc of 
glacial acetic acid and G40 cc of HiO 

13 DElEnwiNATION 

Determine the specific gravity of the milk ns directed under 3 The quantity of 
sample to be taken for tbe determination vanes wilb the specific gravity and is to be 
measured it the same temp at which tbe specific gravity is taken The volume to 
be measured will be found in the table under 14, w hicli is based upon twice the nor 
mal weight of lactose (32 9 g per 100 cc) for the Ventzke sugar scale 

Place the quantity of milk indicated under 14 in a flask graduated at 102 fi cc 
Add 1 cc of the acid Hg(NOj)j soln or 30 cc of the Hgl* soln (an excess of these re 
agents does no barm), fill to the mark, shake, filter thru a dry filter, and polarize 
ft 18 not necessary to heat before polanzmg If a 200 ram tube is used, divide the 
polariscopc reading by 2 (or, if a 400 mm tube is used, b} 1) to obtain the percentage 
of lactose in the sample 


14 Volumes of mtlK eorrespondtnff to a lactose double normal uetghP 


BFEOnC QRATITT 
or uiu 

VOttUS or KILE FOB 

A LACTOSE OOOBLB 
NORMAL WCIOST 
(VENTZEE scale) 

srEtnric outiit 
or uaE 

TOLUKl or KILE roB 1 
LACTOSE DOUBLE 
NORMAL TTSIQBT 
(TENTZEE SCALE) 

1 024 

64 25 

1 030 

63 90 

1 025 

04 20 

1 031 

63 80 

I 026 

64 15 

1 032 

63 75 

1 027 

64 05 

1 033 

63 70 

I 028 

04 00 

1 034 

63 65 

1 029 

63 95 

1 035 

63 55 



1 036 

63 50 


Gravimetne Method — O^lcial 

Dilute 25 g of tbe sample with 400 cc of HjO in a 500 cc volumetric flask and add 
10 ccof CuSO« soln [ XXXIV, 31 (a)] and about 7 5 cc of a KOH soln of such strength 
that 1 volume is just sufficient to precipitate completely the Cu as hjdroxide from 1 
volume of the CUSO 4 soln Instead of KOH soln of this strength 8 8 cc of 0 5 A 
NaOir siln maj f e used After the addition of the alkali soln the mixture must still 
ha\ c an acid reaction and contain Cu m soln Fill the flask to the 500 cc mark mix, 
filter thru a drj filter and determine lactose in on aliquot of the filtrate as directed 
under XXXIV, 54 or 56 

• note 7 p *vii 


216 



xxu 


“ -“"rdrs « ot f %;';t;o 

„i NS.0’1 t 25 M »' ® „t n temp '’" piart'””-"’,.-, into o «’f'' '»'‘h 15 

S-V"" . «ill '»*!'«■ ':, tU boll'*' ,nrio« 

clmte°°l.T.hoc»P»''‘l "JiiebolbeM''^ dJOmm'’^ niurodm™'' 

Thesbapcoi ^ecn3'® andtbonia' „t\cast5"^”^ 

r-Sss*”"’*"' 


V »>'« >«« be Po\'«^ ‘r'',mPB“ '»" “".'"the 'eit «' 



XXII 


METIIOPS or ANAl YSI8 


(ai) Testing — The Hg and cork, alcohol and buret, and alcohol and brass plunger 
methods maj be emplojed for the rapid testing of the bottles, but the accuracy of 
any questionable bottle shall be determined b> calibration with Hg (13 5471 g ol 
clean, dry Hg at 20® to be equal to 5% on the scale of an 18-g bottle and 10% on 
the scale of a 9-g bottle), the bottle being pre\iousl> filled to rero with Hg 

(b) Pi-pel — The standard milk pipet shall conform to the following specifications 
Total length not more than 330 mm 
Outside diameter of suction tube 0-8 mm 
Length of suction tube 130 mm 
Outside diameter of delivery tube 4 5-5 5 mm 
Length of deliiery lube 100-120 mm 
Distance of graduation mark above bulb 15-15 mm 
Nozzle straight 

Graduation to contain 17 6 cc of HjO at 20®, when the bottom of the meniscus 
coincides with the mark on the suction tube 
Delivery in 5-8 seconds 

The maximum error in the graduation shall not exceed 0 05 cc 
The pipet is to be marked “Holds 17 G cc ” 

(bi) Testing — The pipet shall be tested by measuring from a buret the \ olume of 
HiO (at 20®) whach it holds up to the graduation mark 

(c) Acid measure — The device emplo> ed to measure HjSOi, whether a graduated 
cylinder or a pipet attached to a Swedish acid bottle, shall be graduated to deliver 
17 6 cc 

(d) Cenfri/usie or "UsUr “ — The standard centrifuge, however driven, shall be 
constructed thruout and so mounted as to be capable, when filled to capacity, of ro 
tatmg at the necessary speed with a minimum of vibration and without Iiabilit} of 
causing mjur> or accident It shall be heated, electrically or otherwise, to a temp of 
at least 65® during the process of centnfugahzing It shall be provided with a speed 
indicator, permanently attached, if possible The proper rate of rotation may be 
ascertained by reference to the table below By “diameter of wheel" is meant the 
distance between the inside bottoms of opposite cups measured thru the center of 
rotation of the centnfuge wheel while the cups are horizontally extended 

Diameter of wheel, in inches 10 12 14 16 18 20 23 24 

No revolutions per minute 1074 980 909 848 800 759 724 693 

(e) Dividers or calipers — For measuring the fat column 

(f) TTcfcr bath for test bottles — Provided with a thermometer and a device for 
maintaining a temp of 55-60® 

19 DETERMINATION 

Transfer 18 g of the sample, prepared as directed under 2, to the milk test bottle 
by means of the pipet Blow out the milk remaining in the pipet tip after free out 
flow has ceased Add 17 5 cc of H1SO4 preferably not all at one time, pouring it 
down the side of the neck of the bottle in such a way as to wash any traces of the 
milk into the bulb The temp of the acid ahali be about 15-20® Shake until all 
traces of curd have disappeared, then transfer the bottle to the centrifuge, counter 
balance it, and, after the proper speed has been attained, whirl 5 mm Add soft HjO 
at 60®, or abov e, until the bulb of the bottle is filled Whirl 2 mm Add hot HjO until 
the liquid column approaches the top graduation of the scale Whirl 1 mm longer 
at a temp of 55-60® Tansfer the bottle to the warm water bath maintained at a 
temp of 65-60®, immerse it to the level of the top of the fat column, and leave it 
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METnODS OF ANALYSIS 


cork of about 3 cm thickness Thru tho center of the cork is tightly fitted a medium 
thin walled glass or metal tube, 250 mm in length b} 33 mm outside diameter At 
one side of the cork is inserted a narrow metal inlet tube, the lower end of which is 
formed into a perforated loop near the bot- 
tom of the flask At the opposite side is a 
metal tube of T-shape construction and 0 
mm internal diameter, intended to afford 
escape for \apors, and also for introducing 
volatile fluid into the apparatus At the 
back portion of the cork is fitted a control 
thermometer, the bulb of which extends 
nearlj to the bottom of the flask The frees 
ing test tube is of thin glass, about 240 mm 
in length bj 29 mm outside diameter, and 
bts closely into the larger tube, which is 
sealed into the cork In tho rubber stopper 
of the freezing tube is fitted the standard 
thermometer The length of the thermome- 
ter permits insertion of the bulb nearly to 
the bottom of the tube and at the same 
time allows complete exposure of the scale 
above the stopper At the right side of the 
thermometer a stirring de\ ice made of non- 
corrodible low conductiMt> metal is fitted 
into the stopper thru a short section of thm 
w ailed metal tubing The lower end extends 
nearly to the bottom of the test tube and is 
provided with a horizontal loop encircling 
the thermometer At the left of the ther 
mometer is a freezing starter attachment 
inserted thru an opening in the stopper 
formed b> means of a short section of metal 
tubing This deMce consists of a non cor- 
rodible metal rod, at the lower end of which 
IS a 10 mm length opening for the purpose 
of carrjmg a small fragment of icc At one side of the cryoscope is installed an air 
drying arrangement which consists of a Fohn absorption bulb inserted thru a tightly 
fitting stopper and extending nearlj to the bottom of a large sized test tube A short 
section of glass tubing is inserted thru a second opening in the stopper and is con 
nected to the vaporizing tube which enters the crjoscope Sulfuric acid is poured 
into the drying tube to a level slightly above the small inner bulb At the opposite 
side of the apparatus is arranged a dram tube for the purpose of conducting vapors 
away from the operator By means of a pressure and suction pump dry air may be 
forced into the apparatus at a suitable rate and the mixed vapors conducted out 
thru the base of the dram tube into the sink An adjustable lens is mounted m a con- 
\enient position in front of the thermometer for the purpose of magnifying the scale 
(b) Standard thermometer — A solid stem instrument having a total length of 58 
cm, with a scale portion measuring about 30 cm The total scale range is 3®, from 
+ 1* to —2®, and each degree division is subdivided into tenths and hundredths 
The length of a degree division approximates 1 dm, thus making the smallest sub 
divisions of such magnitudes as to enable easj observation and readings estimated 



FIG 22— HOETVET CRYOSCOPE 
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METHODS OF A^AL\8IR 


m the flask, from ordinary room temp lo 0" in from 5 to lO mm Continue the temp 
lowering until the control thermometer registers near —3® At this stage, bj lower 
ing the gage tube into the ether bath, then closing the top bj means of the forefinger 
and raising to a suitable height, an estimate can be made as to the quantity of ether 
necessarj to pour in for the purpose of restoring the 100 cc ^ olume hen the \ ol 
umc of ether has been idjustcd lo 100 ce an additional JO-15 cc is suflicient on an 
average for each succeeding determination Pour into the freezing test tube sufficient 
11 0 (30-35 cc) boded and cooled to 10® or low cr, to fairl> submerge the thermom 
et or bulb Insert the thermometer together with the stirrer and lower the test tube 


Two Bureau of Standards tested thermometers gi\ e intervals of 0 100* and 0 200®, 
respective!}, between the frcczmg-pomt depression readings of the two sucrose 
coins One tnerraometcr gives freezing point ucprcssions —0 422 '* and —0 022®, re- 
spccUvel} for the two sucrobc Bolns, while the other gives —0 422® and —0 621®, 
respectiv el} 


I aboraton Thermometer No 2 



7 ORASIS 

10 GRAMS 

WATER 

SUCROSE TO 

SUCROSE TO 


100 CC 

100 CC 

+ 0 050 

-0 425® 

-0 021* 


water 

*0073 


Interval >>0 100 
0 100 equiv 0 100 
Correction* XI 015 


Laboratory Thermometer No 24 



7 GRAMS 

10 GRAMS 

WATER 

SUCROSE TO 

SUCROSE TO 


100 CC 

100 cc 

0 000 

-0 420® 

-0 625® 


Interval »0 205 
0 205 equiv 0 199 
Correction* XO 971 


Tm.SUCPOSL tOOec. 
DEPRt.3S0N-04EC* 
D biSUCROSC'IOOcc 
DEPRCSSWN -0621 


Sxample '' 

Laboratorj Thermometer No 
F pt Depression Sample Milk 
(0 548-0 420) 0 971 * 0 124 
Corrected Depression =0 422+0 
*0 546 

3 — u s 
DAHD 
ERMO 
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METHODS OF AVAD> 818 


the neck shall be flared to a diameter of not less than 15 mm The graduated portion 
of the neck shall have a length of not less than 63 6 mm The total per cent gradua 
tion shall be 50 The graduations shall represent 5%, 1%, and i%, respectueh, 
from 0 0 to 60% The 5% graduations shall extend at least half-waj around the 
neck to the right, the i% graduations shall be not less than 3 mm in length, and 
the 1 % graduations shall be intermediate in length betw een the 5% and J % gradua 
tions and shall project 2 mm to the left of the \% j,raduations Each 5% gradua 
tion shall be numbered (thus 0, 5, 10, 16, 50), tlie number being placed to the 

left of the scale 1 he capatitj of the neck for each « hole per cent on the scale shall 
be 0 1 cc The maximum error in the total graduation or nnj part thereof shall not 
exceed the volumt of the smallest unit of the graduation 

(2) 50%, 9 g, long nccktd, 9 inch creamiest bottle— The same specifications 
shall apply to this bottle as to the 50%, 9 g, 0 inch cream test bottle, except that 
the total height of this bottle shall be 210-229 mm (8 25-9 0 inches) and the gradu 
ated portion of the neck shall have a length of not less than 120 mm 

(3) 50%, 18 g, long necked, 9 inch cream test bottle • — The same specifications shall 
apply to this bottle ns to the 50%, 9 g, 9 inch cream test bottle, except that the 
charge of cream for this bottle shall be 18 g 

Each bottle shall bear on the top of the neck abo\ e the graduations, in plain legi 
bJe characters, a mark denoting the weight of the charge to be used, ttz , "9 g” or 
‘ 18 g,” as the case ma> be 

Each hottle shall be so constructed as to withstand the stress to which it will be 
subjected in the centrifuge 

(4) Testing— Proceed as directed under I8(ai) 

(b) Tl^aisr hath for cream aarnpfes— Provided with a thermometer and a device for 
maintaining a temp of 

(c) Cream neighing scales —With a sensibility reciproc il of 30 mg, t e , the addi 
ion of 30 mg to either pan of the scale, when loaded to capacity, shall cause a de 

flection of at least 1 subdivision of the graduation The scales shall be set level upon 
a table support and be protected from drafts 

(d) Weights —9 g and 18 g, respectively, and plainh marked “9 g ’ or “18 g,’ as 

e case may be They shall be made of material capable of resisting corrosion or 

0 er , shall preferably be of a low squat shape, w ith rounded edges, and shall 
be verified at frequent mter>als by comparison with standardized weights 

t,ej Acid measure — Described under 18(c) 

(£) Centrifuge or “tester “ — Described under 18(d) 

(g) Dividers or calipers — -Described under X8(e) 

(h) Water bath for lest bottles — D< scribed under 18(f) 


o9 

DFTEBlIINATlON 

* ^ sample pi epared as directed under 30, directly into a 9 g cream 

Ar ^ bottle, and proceed by one of the following methods 

^ 1— After the cream has been weighed into the test bottle add 8-12 cc of 
^ ^ K bottle, or 14-17 cc of the acid m the case of the 1 S g 

mixture of cream and acid, after shaking has assumed 
n/^fi ® rown color Shake until all lumps have completely disappeared then 
cannf^rh Transfer the bottle to the centrifuge, 

hot H n i®*i. ’ proper speed has been attained, whirl 5 mm Add 

AAh.ri 1 column approaches the top graduation of the scale, then 

and u-ifl, at a temp of 55-60 Adjust the temp , as directed under 19, 

ape’hx « f dividers or calipers, measure the fat column, m terms of percent 
^ , rom its lower surface to the bottom of the upper meniscus 
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48 CASEIN— OFFICIAL 

Weigh 10 g of the diluted sample, 43{b), into a beaker, and proceed as directed 
under 8 or 9 Correct the result for the dilution * 

49 ALBOMIR— OFFICIAL 

Proceed as directed under 10, using the filtrate from 48 Correct the result for 
the dilution 

so LACTOSE— OFFICIAL 

Proceed as directed under 13 or 15, using the diluted sample, 43(b), and correct 
the result for the dilution 

51 GELATIN— OFFICIAL 
Proceed as directed under 26 

52 PRESERVATIVES— OFFICIAL 
Proceed as directed under 27 and under XXXII 

53 COLORING MATTERS-OFFICIAL 
Proceed as directed under 28 and under XXI 


SWEETENED CONDENSED MILK 

54 PREPARATION OF SAMPLE— OFFICIAL 

(a) If the can is cold, place it m IltO at 30-35® until narm Open, scrape out all 
milk adhering to the interior of the can, and after transferring to a dish sufficientlj 
large to permit stirring thoroly mix until the hole mass is homogeneous 

(b) Weigh 100 g of the thoroly mixed sample into a 500 cc volumetric flask, dilute 
to the mark with HjO, and mix thoroI> If the sample will not emulsifj uniform^, 
TV eigh out a separate portion of (a) for each determination 

55 TOTAL SOLIDS— OFFICIAL 

Use 10 cc of the soln, prepared as directed under 54(b), and proceed as directed 
under 5, drjing on either sand or asbestos fiber Correct the result for the dilution 


56 ASH— OFFICIAL 

Evaporate 10 cc of the soln, prepared as directed under 54(b), to dryness on a 
water bath and ignite the residue as directed under XXVII, 8 Correct the result for 
the dilution 


57 PROTEIN- OFFICIAL 

Determine the N as directed under 11, 19, 22, or 24, using 10 cc of the soln pre- 
pared as directed under 54(b), and multiply bj 6 38 to obtain the equivalent of 
protein Correct the result for the dilution 

58 LACTOSE— OFFICIAL 


Dilute 100 cc of the soln, prepared as directed under 54 (b), in a 250 cc volumetric 
flask to about 200cc, add 6 ccof Fehlmg s CuSOiSoIn (XXXIV, 31(a)), make up to 
the m^k , and mix thoroly Filter thru a dry filter and determine lactose as directe 
under XXXIV,54or56 Correct the result for the dilution 

\ FAT- OFFICIAL 

Vi eigh ^curately 4—5 g of the homogeneous sample, prepared as directed under 
54(a), into 11 Rohrig tube or a similar apparatus, dilute with HjO to about 10 5 cc, 
and proceed Vs directed under 16 
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MLTnODB OP ANALYBIS 


drying admit into the oven a slow current of air (about 2 bubbles per second), dried 
by passing thru HjSO* Discontinue tho action of the \acuum pump and carefully 
admit dried air into tho oven Press the cover tightly into tho dish, remove the dish 
from the oven, cool, and veigh Calculate tho percentage loss in weight as moisture 

65 PROTEIN— TENTATIVE 

Weigh 1 g of the sample into a Kjcldnhl digestion flask and determine N as di 
rected under II, 24 Multiply the N by C 3S to obtain the equivalent of N com 
pounds 

66 ASH— TENTATIVE 

Ignite 1 g of the sample at a Ion red heat until free from C Cool in a desiccator 
and weigh 

67 FAT (FOR MALTED MILK>«>— TENTATIVE 

■\V eigh accurately about 1 g of the well tniTcd sample into a small, lipped beaker 
Add 1 cc of HjO and mix well with a glass rod to form a thick liquid free from lumps 
Add 10 cc more of HjQ warm on the steam bath, and transfer to a Rohrig tube or 
similar apparatus Cool, add 10 cc of 95% (bj \olumc) alcohol, and mix Add 25 cc 
of ethyl ether and proceed with the extraction as m the oflicial Roese-Gottlicb method 
for milk, 16 Dissolve the dried fat in petroleum ether and determine the quantity 
of any insoluble residue that maj be present 

68 FAT (FOR DRIED MlUO'*— TENTATIVE 

proceed as under 67 Add after the first extraction nith ether 4 cc of 95% alcohol 
to the liquid remaining in the extraction apparatus, mix, and proceed vith the sec 
ond extraction If necessary, m the third extraction add sufficient UtO to raise the 
level of the aqueous layer to its original volume With whole milk and cream pow 
ders make a third extraction, using 15 cc of each ether 

69 ROESE-GOTTLIEB METHOD (FOR DRIED MILK)'*— TENTATIVE 

Weigh out about 1 g of well mixed sample into a small, lipped beaker Add about 
1 cc of HjO and mix well with a glass rod to form a thick liquid free from lumps Add 
9 cc more of H2O and 1 cc of NH4OH, warm on the steam bath, and transfer to a 
Robng tube or similar apparatus Cool, add 10 cc of 95% (by volume) alcohol and 
mix Add 25 cc of ethyl ether, ebake vigorously for 30 seconds, and proceed as di 
rected under 16 For the second extraction add4 cc of 95% alcohol, extract the bquid 
remaining in the tube, and again proceed as directed under 16 Make the third ex 
traction, if necessary, like the second adding sufficient HjO to raise the aqueous 
layer to its original volume Dissolve the dried fat in petroleum ether and determine 
the quantity of any insoluble residue that may be present In case of w hole milk and 
cream powders, make a third extraction, using IS cc of each ether, and proceed as 
under 16 

70 MICROSCOPICAL IDENTIFICATION OF MALTED MILK AND ITS FLAVORED 
PRODUCTS”— TENTATIVE 

Mount a small quantity of the material in a drop of mineral oil on a slide, apply 
the cover glass and examine the preparation at a magnification of approximately 
200 using a microscope lamp with daybght glass as a source of light Control the 
light intensity by the iris diaphragm because a too brilliantly lighted field hinders 
the recogmtioo of details (See pp 232-235 ) 
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BUTTER 

(The following, methods are also applicable to renoiatcd or process butter and 
marganne ) 

72 MRECTIOKS POR SAMPLING— OFFICIAL* 

73 SAMPLING-OFnciAL (FIRST ACTION) 

(a) Tub butter — Insert an ordinary trough butter trier for practicalh its full 
length \ crtically thru the butter mass at a point approximately half u a\ botw ecu 
the center and the edge of the tub Give the trier one complete turn and n ithdran 
a full core Transfer the core immediately to the sample container o ith the aid of n 
spatula Do not include moisture ndhering to the outside of the trier M hen more 
than 1 core is taken from a tub, uithdrau the cores ut different points around the 
circumference of an imaginary circle half uny between the center and edge of the 
tub W ipc the trier clean and dry after each core j<* remos cd Till the trier holes with 
a plug of butter approximately 1 inch long procured from an extra core For butter 
Rlorcd at n moderate temp use an unuarmed trier, for very hard butter u«e a 
vxarmed trier Troicn butter should be stored 21 boura in a tempering room before 
enmpbng 

Sample as a minimum, in the case of — 

(1) Tubs marked nith churn batch numbers, 3 tubs from each batch m the lot 
Take 1 core from each of 3 tubs m the batch Composite the 3 full cores of each batch 
separately 

(2) Tubs not marked \utli churn numbtr^ the number of tubs indicated in the 
schedule bclon Take for each sub sample 3 cores from each tub 

(b) Triat — \Yuhdran asn mmimum sub samples of at least I pound each 

aceonhng to the schedule Remove the u rapper and place each sub sample in a sepa 
rate sample container If print butter is identified by batch number, sample as under 
tub (a), except to nnalyre the 3 sub samples «cparntel> 

5ampfin9 ScAcdide 

so c» iptm tTc»» OK ci»r«i <0 o» Mm to »t 

1-10 3 

11-25 5 

2(1-50 (» 

51-75 S 

7G-100 10 

Take a greater number of sub samplea from tub or print butler if circnm*tnncos 
indicate the nccc*»ity 

(c) ‘'ample conlnuirra — bse ft cla«« yar, preferably wiUi glsva top of such tj pe 
n»uill prevent lo*« of moisture by cvnporntion or entrance of ITjO into the jar Top* 
Containing a liner of nnv material should not lie u*rd 

PREPARATION OF SAMPLE--OrnCIAL 

^oftpn the entire sample in a tIo*ed \e« el at a* Ion a temp n* pos iblc ^bakc 
'iRofoudv until a perfectlv homugmeoua semi «oUd ma«a i« obtained Itrighthe 
l*orllon* foj anatyfx at once If the sample i* kept for any length of lime u mu t 
rofirnrd and shaken until scmi «olid before portions are « ithdrawn fnr analj st* 

Ifrr^anifxjf ‘'lirrrf Xfelfo'f* — Tcnfibrc 

^ften the sample, 2!i0'500 g in a elo*rd ve» ej, to such an extent that on stir 
ring for 2-T mm the prodiiet will reach n temp of 3I--3I* ‘'tir with a rraJte } mdk 

u- p ~ 

.Ml 
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METHODS OF ANAIY8IS 


let the mi'^turc separate Proceed from this point na directed under 16, hcginmng 
with “Draw off as much as possible of the ether fat soln ” 

99 EXAMINATION OF FAT— OFFICIAL 

(a) Alkaline extraction —Trent about 300 r of the cheese, cut into fragments the 
size of a pea, ^v^th 700 cc of 5% KOH soln at 20® in a large, wide necked Task shaL 
log vigorouslj to dissolve the casein In *>-10 min the casein w ill be dissolved, and 
the fat will rise to the surface in lumps Collect the lumps of fat into as large a mass 
as po'^sible bj shaking genllj Pour cold 11,0 into the flask until the fat is driven up 
into the neck and remove it bj suitable means Wash the fat thus obtained v, ith just 
sufficient H,0 to remove the rendue of the alkali which it may contain The fat is 
not perceptiblj attacked bj the alkali in this treatment, la practicallj all separated 
in a short time, and is then easilj prepared for chemical analysis bj filtering and 
drjmg as directed under 83 Examine the fat ns directed under XXXI 

(b) Acid eitracfjon — Pass the cheese thru a grinding machine, transfer to a large 
flask , and cover w ith w arm HjO, using 1 cc for everj gram of cheese Shake thoroli 
and add HjSO, slowly and m small quantities, shaking after each addition of acid 
The total quantity of acid used should be the same as the quantitj of H,0 employ ed 
Remove the fat, which separalesafterslandinga few mm , b> means of a separatory 
funnel, wash free from acid, filter, and dry as directed under 83 Examine the fat 
as directed under XXXI 

TARTARIC ACroa 

100 Qualtfo/uc Test — Tenlatne 

To 5 g of the ground cheese, add 40 ec of H,0 at a temp of about 50® and shake 
until the cheese is thoroly broken up Add 3 cc of a 1% H,SO« soln and shake vig 
orously then add 2 cc of a 20% soln of phosphotungstic acid and again shake Mgor 
ously Let stand for 5 mm and filter To 25 cc of the filtrate add sufficient saturated 
Ba(OH) soln to make alkaline and 26 cc of 95% (by volume) alcohol, shake vig 
orously, and allow to settle Filter thru a Buchner funnel, using light suction, and 
wash the residue on the filter several times with H,0 Transfer a portion of the paste 
to a small evaporating dish and dry on the steam bath Add a fen cc of concentrated 
HjSO, and a few crystals of resorcin, and heat slowly If tartaric acid is present 
there is produced a rose red color that is slowly discharged on dilution with H 0 

Quanltlattve Method — Tentatne 
lOf REAGENTS 

(a) Hydrochloric acid — Approximately 2% soln Dilute 47 cc of HCl to 1 liter 
with H,0 

(b) Sodium oxalate soln — Dissolve 2 g of Na-oxalate in 100 cc of HjO 

(c) Potassium chloride uash soln — Dissolve 15 g of KCl m 100 cc of H,0 and add 
20 cc of 95% (by volume) alcohol 

(d) Tartaric acid soln — Dissolve 1 5 g of pure tartaric acid in previously boiled 
and cooled H,0 and dilute to 100 cc at 20® Titrate with 0 17/ NaOH soln to deter 
mine the quantity of tartaric acid m 10 cc of the soln 

(e) Potassium chloride — Fmely powdered 

DETERMINATIOa 

Weigh 25 g of the ground cheese into a 600 cc wide mouthed salt bottle and add, 
2o cc at a time, 100 cc of H,0 at a temp of 50-60® shaking vigoroufily after each 
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Ml' TIIODS 01 BIK 


filtrate become clear Return the cloudy filtrate to the filter and wash the receiving 
container twice with clear filtrate, returning the washings to the filter For whole 
eggs or for mixed whites and yolks, add 6 cc of 0 01 K acetic acid eoln, mix gently, 
remove 1 drop of the egg soln to a spot plate containing 2 drops of HjO, and add 1 
drop of cresol red indicator Repeat the addition of 5 cc of acetic acid soln, mixing 
and testing with the indicator on the spot plate until the coloration disappears 
Fill to the mark n ith HjO, shake gently, and filter thru an 18| cm fluted filter paper, 
returning the filtrate to the filter if it is cloudy 

8 DETEnMINATlOV 

Determine N m 50 cc of the filtrate as directed under II, 24, making certain that 
the free flame docs not, touch the flask above the level of the liquid Heat with a 
moderate flame for one hour after clearing Distil into 20 cc of 0 1 ncid Run a 
blank on the reagents 

Pipet off 100 cc of the above filtrate into a 200 cc flask, add 15 ccof the NaCI soln, 
and fill almost to the mark with ethyl alcohol Mix, cool to room temp , make up to 
volume with alcohol, mix well, and allow to stand overnight Pipet off the superna 
tant liquid and filter thru an 18} era fluted filter paper Determine N in 100 cc of the 
filtrate as above To avoid bumping, add glass beads or delay the addition of KiSO« 
and HgO until the alcohol has been boiled off Subtract the value obtained from the 
water-soluble N to obtain the water soluble N precipitable by 40% alcohol 
PAT (ACID HYDROtTSIS METHOD)^— TENTATIVE 

9 pnEPAHATION OP SOLUTION 

Lxqutd eggs — Weigh accurately by difference approximately 6 g of the well mixed 
sample into a SO cc beaker, add 10 cc of HCI and mix well Set the beaker in a water 
bath held at 75-80*, and stir at frequent intervals for 15-25 mm , or until the sample 
IS sufficiently hydrolized to form a clear soln Add 10 cc of 95% alcohol and cool 

Pondered dried eggs —Weigh accurately 2 g of the w ell mixed sample into a 50 cc 
beaker, add 2 cc of 95% alcohol, and stir to moisten all particles (the moistening of 
the sample with alcohol prevents lumping on addition of the acid) Add 10 cc of HCI 
(25 +11), mix well, set the beaker maw ater bath held at 75-80*, and stir at frequent 
intervals for 15-25 min , or until the sample is sufficiently hydrolized to form a clear 
soln Add 10 cc of 95% alcohol and cool 

10 DETERMINATION 

Transfer the mixture to a Rohrigor Mojonnier fat extraction apparatus Rinse the 
beaker into the extraction tube with 25 cc of ethyl ether in 3 portions and shake the 
mixture well Add 25 cc of redistilled petroleum ether (b p below 60 ®) and mix well 
Let stand until the ether layer is practically clear Thru a filter consisting of a pled- 
get of cotton packed just firmly enough m the stem of a funnel to allow free passage 
of the ether, draw off as much as possible of the ether fat soln into a weighed 125 cc 
beaker flask containing some porcelain chips Before weighing the beaker flask, dry 
it in an oven at the temp of boiling HiO and then allow it to stand in the air to 
constant weight Re extract the liquid remaining m the tube twice, each time with 
only 15 cc of each ether Shake well on the addition of each ether Draw off the clear 
ether solns thru the filter into the same flask as before and wash the tip of the spigot, 
the funnel and the end of the funnel stem with a small quantity of a mixture of the 
two ethers in equal parts and free from suspended HjO Evaporate the ethers slowly 
on a steam bath, then dry the fat m a boilmg-water oven to constant weight (ap 
proximately 90 mm ) Remove the fat flask from the oven, allow it to stand in the 
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and proceed as directed under 11, 10 (a) beginning with “rrnnsfer the precipitate 
and filter to the beaker or precipitating \eBsel ” ‘Report ns lipoid PjOj 

13 DNSAPONIFIABLE MATTER*— TENTATIVE 

Extinct the lipoids according to the directions given m 12 Determine the un 
saponifiable matter m the extracted lipoids by the ofiicinl r A C method (XXXI, 
37) 8 

METHODS FOR DETI CTION 01 DECOMPOSITION 
ACIDITY OF PAT*— OFFICIAL 
(Not applicable to egg white) 

14 RFAnENTb 

(a) Anhydrous ether — Prepare m the usual wa> from ordinar> ethjl ether 

(b) Benzene — Pse the best available quality ofbenzene Ifitisnotneutral, titrate 
50 cc with the 0 05 N Na ethylate and correct subsequent results nccordinglj 

(c) 0 05 sodium ethylate — Dissolve a piece of metallic Na, approximate!} 1 cc 
in volume, in 800 cc of absolute alcohol Titrate 10 cc of 0 1 A’’nCl with this soln and 
add the calculated volume of absolute alcohol to make the sola 0 05 K Ascertain 
the norroalitj factor by titration against 0 1 AT HCl on the day the soln is used 

15 DETERMINATION 

(a) Dried eggs — 'Weigh in a tared Al dish about 63 mm (2J inches) in diameter 2 
g of the powdered sample and drj at 55 under a pressure not exceeding 125 mm 
(5 inches) of Hg Weigh to the third decimal place at the end of 2 hours and make 
further w eighmgs at )'hour intervals until no further loss in weight occurs Extract 
the dried residue with anhydrous ether, preferably in a Knorr apparatus Carefully 
transfer the egg powder to a 12 5 cm hardened filter paper, fold the paper once, 
place it on a 15 era qualitative filter paper, and roll the papers and contents into a 
cylinder that will fit snugly into the extraction tube folding m one end of the cyl 
inder to prevent loss of material (An asbestoa plug is not needed in the extraction 
tube, and if the extractor vs working rapidly, 3 hours is sufficiint to insure proper 
extraction ) Evaporate the ether from the extr iction flask, dry the extract for 1 hour 
at 55® under a pressure not exceeding 125 mm, and w eigh to the third decimal place 
Dissolv e the extract in 50 cc of benzene, add 3 to 4 dropa of phenol phthalein indi 
cator, and titrate w ith the standard Na ethylate soln The end point is reached when 
the yellow color changes to orange Express the result as the number of cc of 0 OS A 
Na ethylate required per g of ether extract 

(b) Liquid eggs — Weigh to the third decimal place in a weighed lead di^h about 
5 g of the sample and dry as directed under (a) lit eigh after drying for about 5 hours 
and thereafter, at 1 hour intervals, until no further loss in w eight occurs To prepare 
the dried residue for extraction with ether place the lead dish upon a 12 5 cm hard 
dened filter paper cut the sides of the dish thru at 4 equidistant points, and flatten 
dow n Place another similar filter paper on top of the lead dish and its contents and 
roll the papers and dish into a cylinder that will fit snugly into the extractor, folding 
in one end of the cylinder to prevent any of the egg residue from dropping into the 
extraction flask Proceed thereafter as directed under dried eggs 

PHOSPHORIC PENTOXIDE**— TPNTATIVE 

16 REAGENTS 

(a) Sodium earbonnte soln — Dissolve 10 g of NajGOs in HjO and dilute to 100 ec 

(b) Obre oil 
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MCTHODS OF ANALTBIS 
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XXIV FISH AND OTHER MARINE PRODUCTS* 

• See note at bottom of p xv 
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XXV FLAVORING EXTRACTS 
VANatA. EXTRACT AWD ITS SUBSTITUTES 
j spEcmc cRAvrrr*— omciAt 

DctcrmmD the specific RraMt) nt 20^4* b> meins of a pjenometor, directed as 
ufidcr XVri, 24 

2 xLconob-omcut 

Proce«d n« directed in IQ and under XVIf» S9, 60 and 61 

3 ClYCFROL-TmTATmi 

Proceed na tlireclcil undi r XVII, 26, 27 and 28, the method rcleeted <lepcndiDg 
upon the rtuintilj of sucir present u*inp such i qiimtitv of t!ie simple ni contiins 
0 1 0 t K of ghcerol 

VAmtU’t AVD COOMARI1 (GRAVIMETRIC) OmCIAL 

<rhii method ts not apphcible to concentrated vanillin and coumarin preiiara 
Hons m which the qnaulitv of \amUin and eoutninn pre«enl in &0 ec cxcerds the 
quintiiy dia«olvcil by 100 cc of HiOat 20* Then use a smaller quanlilv of tbesim 
pie an<l dilule to ^.0 ec ) 

4 I nt ran vtios or so: mo\ 

Mnsufc 00 ec of the extrict at 20* »nto a 250 cc beikcr hciring mirks shott tng 
volumes of hO cc and lO cc, dilute to M) cc and c\i]>orito to 50 cc in a water bith 
kept at 70* Of hclon ndute aRun n jth HiO to SO cc and cvapofile toSOcc Tran« 
frr to a 100 cc ra*k rin^inR the bciker with hot n»0 adil 2 > ec of S* o ncutnl I’b 
leetite rolii, mike uj> to the mirk with ll|0, ahike, nn>l allow to stand IS hour* 
(ovemiRhl) ntOT—tO llccmt Intorvamill dti fiUer le'CivinR the hUnte t®oln A> 
for ihe ilctermmilmn of tindhn and couinirin (5) the I’b numher (8 md 0) and 
tlm rm lull color (20 ) 

5 t>i xmitiv iTiON 

(a) tnwifhn — Trin^frr a >t)rcahquolo(tUctiltm\ef'*olnA)toft?cpiTatnTV fun 
nel ard extrict with t rucrc'^ne I'V cc |>ortioni id ether (previou !v « i«h» il tw ice 
• itti an equM volume of H,f> to remove aleoh<l> tt a*h the cnmhineil ether eolni t 
f r '» limes Kith N fldHI {I + I !) u me 10 cc the fir«t time ami % re t hereof irr Uc 
rerve ilie ctl ff e<dn for the drterminntmn < f eoiimirm SichtK Rcithf> the coin 
Une-l nmm misenl eolni with IK I (M «) cool and cvtricl m n eepsmlors funnel 
with 4 p irtnm* of wa«he»l ether u iur nlxmt 10 ce alt »celher I vij*orite the ethe 
re»J ^»ln« at ii>om temp drv over and wriRh (The > andtin Tr«id«e often ip 

I-raf* fit t in the form <f oil like droj’rla, Khieh on stmdir r crvftilhte mt hgitt 
e< I treil nin n ) If, after rtm hnc in a desiCi iti r the residue is r uisj lenhlv di* 
el re 1 or Ruinmv rxlriet (1 c treniine Kith it les«-t 1* rurre* ive 

jMif’i e*t f Ih thee prtti leiim eti er (b p 40*rrlel„w) roml me tl e j>etroleum ether 
ritrvrt* evijo) ite to drsnee* indKctRh 

Tlefr-jtlue if p refVMihi »hnu! t I»e w{ Ite cfVftlls mellmj' at ftp] roviiuitrlv 
111 he a *r I'l qi inKti <>( tl e *e*%luein 2 dt >, % of !K 1 ar 1 adl a frvsVit « t 
re*, jrjn \ a dh , givp* a 1 1 iV cejr 

fb) r ( - f »»}* f Ste at room Icmp ll e r jaJ e } er etuart oljtiif e ! tjr 

d*-r f«l frt m k} 1 h (J e v#ri hn f as l-ecn iemovi~>I b) mrar t r ^ s 11,011 M * 1 1 1 dri 

r te a»! 1 
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METHODS OP ANALYSIS 


The residue, if pure coumann, melts at approximately G7* Dissolve a small quan 
tity of the residue in not more than 0 6 cc of hot IIiO and odd a few drops of 0 1 
Nl soln Coumann yields a brown precipitate which finallj gathers in green flecks 
leaving a clear brown colored soln The reaction is cspeciallj marked if the reagent 
IS applied with a glass rod to a few drops of the soln on a white plate or tile 

VANILLIN (COLORIMETRIC)*— OFFICIAL 


6 


REAGENTS 


(a) Standard vanillin soln — Dissolve 0 1 g of pure vanillin m lIjO and dilute to 1 
liter 

(b) Phospholungsitc-phosphomohjbdte and— To 100 g of pure Na tungstate and 
20 g of phosphomolj bdic acid (free from nitrates and NH 4 salts), add 100 g of sirupj 
H3PO4 (containing 85% HjPOd and 700 cc of HjO Boil over a free flame for lJ-2 
hours, cool, filter, if neccssarj, and make up with lIjO to 1 liter An equivalent 
amount of pure moljbdic acid may be substituted for the phosphomoljbdic acid 

(c) Sodium carbonate soln — Prepare 1 liter of a saturated soln of pure NaiCOj 

(d) Lead soln — Dissolve 50 g each of basic and neutral Pb acetate in H 0 and 
make up to 1 liter 

7 DBTERMINATIOV 

Transfer to a 100 cc volumetric flask a quantity of the sample that contains from 
8-12 mg of vanilUn (usually 5 cc) Add 75 cc of lap HjO at room temp and 4 cc of 
the Pb soln Dilute to 100 cc with HjO and mix Filter thru a drj filter paper and 
pipet 5 cc of the clear filtrate into a 50 cc volumetric flask Into another 50 co volu 
metric flask pipet 5 cc of the standard vanillin soln To each of these flasks add 
from a pipet 6 cc of Reagent (b), allowing the reagent to flow dow n the neck of the 
flask in such a w ay as to wash dow n the vanillin soln that maj be on the sides of the 
flask Mix the contents of the flasks by rotating and after 5 min dilute contents to 
60 cc with the NajCOj soln Mix thorol> by m\erting the flasks several times and 
allow to stand for at least 10 min so that the precipitate that forms may separate 
completely Filter the solns thru dry filter papers and compare the blue colors of the 
clear solns m a colonmeter Report result as g of vanillin per 100 cc of extract 


LEAD NUMBER 

8 Method I Winton^Offmal ,*■* 

To a 10 cc aliquot of the filtrate from the Pb acetate precipitate obtained (si In A» 
4) add 15 cc of HjO, 10 cc of H,SO« (1 +9) and 100 cc of 95% alcohol and stij Let 
oefw filter thru a weighed Gooch crucible, wash the precipitatfe with 

J5% alcohol, dry at a moderate heat, ignite allow redness for 3 mm , taking d are to 
avoi t e reducing flame and weigh Conduct a blank determination, using KltO 
containing 4 or 5 drops of glacial acetic acid m place of the sample Calculate the 
Pb number by the following formula and report as "Lead number— Wmton" 


100X0 6832 (&-in 
5 


— 13 66 m which 


P Pb number (g ot metallic Pb lu the precipitate obtained from 100 co of the 
sample), 

S =g of PbSOi corresponding to 2 5 cc of the Pb acetate soln ns determined in 
a blank analysis, and 

1 g of PbSOi obtained m lOccof the filtrate from the Pb acetate precipitate 
as obtained in 4 
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UciAod If ir*c%»n<fn «* — Official 

5 REAGENT 

lead acetate solr —Dissolve bO g of neutral Pb acetate m HjO that has been re 
centls boiU d dilute to 1 liter, and filter if the soln is not clear 

10 DETERMINATION 

Place IT) cc of boiled HjO m a round bottomed flask of 1 liter capacitj Add b> 
means of pipets 2o cc of the Pb acetate Boln and 50 cc of the eample Phee the flask 
in a hole m an asbestos board that la large enough to prevent the heating of the up 
per portion of the flask (W hen the contents of the flask are reduced to 50 cc of Ii 
quid, the lei el of the liquid mil beevenmth the top of the board, or slightlj above 
It ) C onneet the flask to a condenser, and mth a moderate flame distil 200 cc mto 
a volumetric flask Calculate the approximate alcohol content of the extract from 
the specific gravitj of the distillate (For accurate results, redistil over alkali ) 
Transfer the residual soln to a 100 cc volumetric flask by means of COi free HjO and 
a bent glass rod provided mth a rubber tip tthen cool, dilute to 100 cc mth CO - 
free HiO, mix, and filter thru a drj filter (Sola A) 

Pipet 10 cc of Soln A into a 250 cc beaker, add 2a tc of HjO, 2 cc of HsSO* (1+1) 
and 100 cc of 05% alcohol, stir and alloR to settle overnight I-ilter on a Gooch 
crucililc, a ash mth 05% alcohol drj ignite at low redness cool m a desiccator, and 
acigh Conduct a blank determination using 5 drops of glacial acetic acid in place 
of the sample and distil 150 cc instead of 200 cc The dincrenre betneen the two 
weights of PbSOi multiplied by 13 00 gives the Pb number of the extract Report 
as 'I ead number — ichmann ” 

I ead as Lead Chro sofs® — Official, first action 

11 REAOFST 

Potassium dichromate soln — Approximately 0 I A Dissolve 5 g of pure crystal* 
lited KiCfiOi in IIiO and dilute to I liter 

DETrnmNATION 

I’lpet 10 cc of the clear filtrate from the Pb precipitate (boln A, 4 or 10) to a 400 
cc beaker and add 2 cc of glacial acetic acid, 25 cc of IltO, and 25 cc of the KjCrjOj 
soln Heat the beaker and contents immcdiatolj with a moderate flame and con 
tiniip heating until the precipitate changes m color from jelloa to orange Then 
filter the soln thru a weighed Gooch crucible provided with an asbestos mat and 
wa'ih thoroU with hot II 0 and thi n mth a few ceeach of alcohol and ether Drj at 
100 cool in I desiccator and weigh Determine the Pb in tho blank in the same 
manner The diffcrcncL m weights of PbCrOi multiplied bj 12 S2 is the Pb number 

12 TOTAL SOUDS -OFFICIAL 

Proceed as dir<ctc«l under XXXIV, 4, u'-ing 10 cc of the sample 

13 ASn-OFFIClAL 

Lvapornte 10 re of Iheexlrnrt and determine the ash as directed under XXVII, 8 

14 ASH COnSTlTOENTS 
Proceed ax directid under XII 

*5 SOCROSE— OFFICIAL 

Proceed as ibrertrd under XXXIV, 22, 23, or 28 
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MfTItODS Ol 


VANILtA BASINS 

16 Quantttaliie Test* — Tentattie 

Pipet so cc of the extract into a small beaker, add 50 cc of IIiO, and evaporate to 
50 coon the steam bath Add 50 cc of IIiO and again evaporate to 50 cc Cool If the 
mixture has an acid reaction, add 2 cc of IICl (l + I) If the mixture is not acid to 
litmus, add HCl (1 + 1), dropwise, until distinctly acid to litmus paper, then 1 cc 
in excess Cover and let stand overnight Filter, wash 0 or 7 times with approxi 
mately 0 05 A" HCl (9 cc of HCl (1+1) per liter of HjO) Dissolve the resm in 
warm 95% alcohol bj pouring thru the filter Evaporate the alcohol in a tared 50 cc 
beaker and dry to constant weight at 100* Report results to 2 decimal places only 
Reserve the resin for qualitative tests 

17 QUALITATIVE TEST— TENTATIVE 

Place a portion of the dried residue in a few cc of 5% KOI! soln Vanilla resms 
dissolve giving a deep red soln Acidifj, and a precipitate is obtained 

Dissolve a portion of the dried rc<!idue in 05% alcohol To a portion of the soln 
add a few drops of a 10% FcClj soln, to another portion add HCl Neither produces 
any marked change in color if the residue consists of vanilla resins Most other resins 
in alcoholic soln give color reactions with FeCIi or HCl 

To a portion of the filtrate obtained (16), add a few drops of basic Pb acetate 
soln [XXXIV, 18 (a)I Owing to the excessive quaDtit> of organic acids, gums, and 
other extractive matter, the precipitate is so bulkj as almost to solidify The filtrate 
from this precipitate should be almost colorless 
Teat another portion of the filtrate from the resin for tannin w ith a soln of gelatin 
Tannin is present m varjmg but small quantities, but should not be present in exees- 
Bwe quantities 

18 METHYL ALCOHOL— OFFICIAL 

Proceed as directed under XVII, 73, 74 or 75, using the distdlate from the deter 
mmation of alcohol under 2 

19 COLOR VALUE— TENTATIVE 

Pipet 2 cc of the extract into a 50 cc volumetric flask and dilute to the mark with 
a mixture of equal parts of 95% alcohol and HjO Determine the color value of this 
diluted extract in terms of red and yellow by means of a Lovibond tintometer, using 
a 1-inch cell To obtain the color value of the original extract multiply the figures 
for each color by 25 

20 RESIDUAL COLOR AFTER PRECIPITATION WITH LEAD ACETATE'— TENTATIVE 
Determine the color value in terms of red and yellow , of the filtrate from the Pb 

acetate precipitate obtained under 4, using a 1-inch Lovibond cell Multiply the 
reading by 2 to reduce the results to the basis of the original extract If the actual 
reading of the soln is greater than 6 red and 15 yellow, as may happen if the extract 
13 highly colored with caramel, a half or quarter inch cell should be used, and the 
readings multiplied, respectively, bj 4 or 8 To obtain the percentages of the two 
colors remaining in the Pb-acetate filtrate, divide the figures for red and yellow , re 
spectively, by the corresponding figures of the original extract obtained under 19 
and multiply the quotients bj 100 Calculate also the ratio of red to yellow in both 
extract and Pb acetate filtrate 

COLORS INSOLUBLE IN AMYL ALCOHOL— TENTATIVE 
Proceed as directed under XVII, 70, using 26 cc of the extract and shaking with 25 
cc of the Marsh reagent instead of 20 cc 
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XXV 


MFTHODS 01 ANA-LYSIS 


the case of lemon extracts, and bj 0 b*! in the case of oianRC extracts, and divide the 
results by the specific gravity of the original extract 

28 // Hy Predptlation — Ojjlcuil 

Pipet20 ee of the extract into a Babcock milk bottle Add 1 ccof HCl (1+1), then 
25-28 cc of HjO previouslj warmed to CO*, mix, and let stand in lIjO at 60® for 5 
mm Centrifugalize for 5 min , fill the bottle with warm lIjO to bring the oil into 
the graduated neck of the flask, again ccntnfugalize for 2 min , and place the flask in 
HjO at 60® for a few min Note the percentage of oil by volume If oil is present in 
amounts over 2%, add 0 4% to the percentage of oil noted to correct for the solu 
bility of the oil If less than 2% and more than 1% is present, add 0 3% for this cor- 
rection To obtain the percentage of oil by weight from the percentage by volume 
multiply the volume percentage by 0 86 in the case of lemon extracts, and by 0 85 
in the case of orange extracts, and divide the result by the specific gravity of the 
original extract 

TOTAL ALDEHYDES*— OFFICIAL 

29 REAOENTb 

(a) Aldehyde iree alcohol — AHowr 95% alcohol, containing 5 g of raetapheny- 
lenediamme hydrochlonde per liter, to stand (or at least 24 hours with frequent 
shaking (Nothing is gained by previous treatment with KOH ) Boil under a reflux 
condenser for at least 8 hours, longer if necessary, allow to stand overnight, and 
distil rejecting the first 10 and the last 5 cc which come over Store m a dark, cool 
place in well filled bottles Twenty-five cc of this alcohol, on standing 20 min at 
14-16® with 20 CO of the sulfite fuchsm solo should develop only a faint pink colom 
tion If a stronger color is developed, repeat the treatment with metaphtnylenedi 
amine hydrochloride as above 

(b) Sulfite fuchsm sola — Dissolve 0 5 g of fuchsm in 250 cc of HiO, add an aqueous 
Boln of SO] containing 16 g of the gas, allow to stand until colorless or nearly so, and 
make up to 1 liter with HsO Let stand 12 hours before using and keep in a refnger 
ator This soln is liable to deteriorate and should be reasonably fresh when used 

(c) Standard ctlral soln — Weigh 0 5 g of citral into a 60 cc v olumetrio flask, make 
up to mark with the aldehyde free alcohol at room temp , stopper the flask, and mix 
by shaking Dilute 10 cc of fhis soln with the aldehyde free alcohol to 100 cc in a 
volumetnc flask, stopper the flask and mix by shaking 1 cc of the dilute soln » 1 mg 
of oitral 

30 DETERMINATION 

Weigh approximately 25 g of the extract in a stoppered weighing fiask, transfer to 
a 50 cc volumetric flask, and dilute to the mark at room temp with aldehyde free 
alcohol Measure, at room temp , 2 cc (or other suitable quantity) of this soln into 
a comparison tube Add 25 cc of the aldehyde free alcohol (previously cooled to 14— 
lO"), then 20 cc of the sulflte fuchsm soln (also cooled) and finally make up to the 
50 cc mark with aldehyde free alcohol Mix thoroly, stopper, and keep at 14-16 for 
15 min Prepare a standard for comparison at the same time and in the same man 
ner, using 2 cc of the standard citral soln, and compare the colors dev eloped Calcu 
late the amount of citral present and repeat the deterimnation using a quantity 
sufficient to give the sample approximately the strength of the standard From this 
result calculate the quantity of citral in the sample If the comparisons are made 
in Nessler tubes, standards containing 1, 1 5, 2, 2 5, 3, 3 5 and 4 mg of citral may be 
prepared and the trial comparison made against these, the final comparison being 
made w ith standards lying betw een 1 5 and 2 5 mg with 0 25 mg increments 
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XXV 


METHODS OF AKALT6I8 


40 INDEX OF REFRACTION— OFFICIAL 

Determine tlie index of refraction with any standard instrument, making the 
reading at 20° (cf XXXI, 8) 

41 OPTICAL ROTATION— OFFICIAL 

Determine the rotation at 20° with any standard instrument, using a 50 mm tube 
and Na light The results should be stated in angular degrees on a 100 mm basis 
If instruments having the sugar scale arc used, the reading for orange oils is above the 
range of the scale, but readings may be obtained b j the use of standard let orotatory 
quartz plates, or by the use of a 25 mm tube The true rotation cannot be obtained 
by diluting the oil with alcohol and correcting the rotation in proportion to the dilu 
tion 

42 TOTAL ALDEHYDES'*— OFnClAL 

Weigh a small quantity of the sample into a small stoppered flask and dilute with 
aldehj de free alcohol m the proportion of 2 g of lemon oil or 4 g of orange oil to 10 
cc of Boln Determine the total aldehydes as directed under 30, expressing the result 
as citral 

Klcher Method}*- — OJficxal 

43 nrAOENTS 

(a) PkenylhydraMe soln — Prepare a 10% soln in absolute alcohol A sufficiently 
pure product can be obtained bj distdlmg the commercial article in vacuo, rejecting 
the first portions coming over that contain NHt 

(b) Hydrochloric acid — 0 5 ^ 

44 DETERMINATION 

Weigh accurately about 15 g of the sample into a small, glass stoppered flask, and 
add 10 cc of the phenylhydrazme soln Allow to stand 30 min at room temp and 
titrate with the 0 5 N HCl, using either methyl or ethyl orange indicator Titrate 
similarl> 10 cc of the phenylhydrazine soln The difference in the number of cc of 
0 5 W acid used m these 2 titrations, multiplied by the factor 0 07D, gn es the weight 
of citral in the sample If difficulty is experienced m detecting the end point of the 
reaction, titrate until the soln is distinctly acid, transfer to a separatory funnel, and 
draw off the alcoholic portion Wash the oil with HiO, adding the washings to the 
alcoholic soln, titrate back with 0 5 iV alkali, and make the necessary corrections 

45 Jhltner Method^* — OJficial 

Weigh accurately about 2 g of lemon oil or 8 g of orange oil into a 100 cc volu 
metric flask, dilute to the mark with 95% alcohol, and proceed as directed under 32, 
using 2 cc of the dilute soln for the comparison 

46 PHYSICAL CONSTANTS OF THE 10 PER CENT DISTILLATEit— OFFICIAL 

Place 50 cc of the sample in a 3 bulb Ladenburg flask having the mam bulb 6 cm 
in diameter and of 120 cc capacity and the condensing bulbs of the following dimen 
sions 3 5 cm, 3 cm, and 2 5 cm The distance from the bottom of tbe flask to the 
opening of the side arm should be 20 cm Distil tbe oil at the rate of 2 cc per mm 
until 6 cc has been distilled Deternune the refractive index and rotation of this dis 
tiUate as directed under 40 and 41 

47 PINENE'«— OPnciAL 

Mix the 10% distillate obtained under 46 with 5 cc of glacial acetic acid, cool the 
mixture thoroly m a freezing bath, and add 10 cc of ethjl nitrite Then add slowly, 


258 



XXV 


sssgssg^^^iS 

tbea^co''°'La deteriD^^®J^aCi8olniaas P Cottecti^® ^ ^25 cc) °\ ^^^Ma 

fA c\acial aceU 

—Add 3 ^ 

"sfsr-;-- •--"^..--rssi.E 


•“ hotlbe'*" v andl5«“ , 

„, onO « Vn W o”” Ai iOO ^ ’wnU '•''= P'\ 

j,»t *■= or'^"' „^«o.c »cro 4 “t„d"'-«'”'‘:dSo'‘'i'>' 

0«toW'' »u« o”"- J\i,SO. M"*-"' “' led « 

=Sg|iif||3S55^^^^ 

yotuo"' » ^2 wmp . 4'y 

lt»''’'*. J|,1, cv»p'”''' . thci'™"''”^ 



XXV 


MI.TU0D8 Ol ANA1>\BI8 


Multiply the grams per 100 cc of bcnzoldehydc obtained under SO by 1 151 to ob 
tain the equivalent of benzoic acid and subtract this product from the grams per 
100 cc of total benzoic acid obtained above The difference is the grams of benzoic 
acid per 100 cc of the extract 

HYDROCYANIC ACID 

52 Qunhtaltie Teal — Tenlatiic 

Add several drops of a freshly prepared 3% FcSOi soln and o single drop of 1% 
FeCIa soln to several cc of the extract Mix thoro1> and add 10% NaOII soln, drop 
wise until no further precipitate forms and then 11 SOi (1+0) to dissolve the pre 
cipitate In the presence of even small quantities of IICN, aPrus'uan blue coloration 
or suspension will develop 

53 QuanMatiie ^^clho(l~— Tentative 

(In the absence of chlorides) 

Measuie 25 cc of the extract into a small flask and add 5 cc of freshly precipitated 
Mg(OH)! (Cl free) Titrate with 0 1 A*" AgNOj soln, using KjCrO* ns an indicator 
1 cc of 0 1 N AgNO, =0 0027 g of IICN 

RITRODENZOL 

54 Quahfattte Te$l—~Tentatiie 

Boil a few co of the extract with some Zn dust and acetic acid and filter Add to 
the filtrate a drop of CHClj make strongly alkaline w ith 10% NaOTI soln, and heat 
The presence of niltobcnzol in the original extract is indicated by the development 
of the characteristic odor of phenylisomtnle 

CASSIA, CINNAMON, AND CLOVE EXTRACTS 

55 ALCOHOL— TENTATIVE 
Determine as directed under 48 

56 OIL**— TENTATIVE 

Transfer 10 cc of the extract to a separatory funnel, add 30 cc of HjO, acidify w ith 
1 cc of HCl (1 + 1), ind extract 3 times with ether, using not less than 100 cc alto 
gether Wash the combined ether solns twice with HjO, and in the case of cinnamon 
extract dry by shaking with a small quantity of granulated CftCl Tranifer to x 
weighed wide mouthed weighing bottle and evaporate the ether as rapidly as pos 
sible on a boiling w ater bath, rotating the liquid upon the sides of the bottle in order 
to rid the risidual oil of traces of ether IVeigh the residue and divide the weight 
by the specific gravity of the oil m order to obtain the percentage of oil by volume 
In the case of clove oil, allow the weighing bottle to remain in the balance case until 
the usual him of moisture has evaporated The time of weighing however should 
not be delayed over 3 mm Determine the refractive index of the residual oils at 20 
Dissolve a drop of the oil m several drops of alcohol and add a drop of 10% PeCh 
soln 

The following tabulation gives the specific gravity refractive index at 20 and 
color reaction with FeClj soln 



BPFCWIC GSiVITT 

WFHACTIVE 

DIDKAT 

COLOR REACTION 
WITH FERRIC 
CHIORtOE BOimON 

Cassia 

1 05 1 



Cinnamon 

1 03 

1 590-1 599 

Green 


1 055 ' 

1 560-1 565 

Deep blue 
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XXV 


METHODS or ANALYSIS 


the case of wintergrecn, uso as a floating medium n mixture of 1 volume of concen 
trated HjS 04 and 3 of saturated NajSOi eoln 

63 METHYL SALICYLATE IN WINTEROREEN EXTRACT**— TENTATIVE 

Mix 10 cc of the extract with 10 cc of 10% KOII soln Heat on a steam bath until 
the volume is reduced about one half Add a distinct excess of dilute HCl (1 + I)> 
cool, and extract with 3 portions of ether, 40, 30, and 20 cc, respectively Filter the 
extract thru a drj filter into a weighed dish, wash the paper with 10 cc of ether, and 
allow the filtrate and w ashings to evaporate spontaneouslj Dry in a desiccator con 
taming HiSO» and weigh Multiply the weight of salicjUc acid so found by 9 33 to 
obtain the percentage bj volume of methyl salicylate in the sample 

ANISE AND NUTMEG EXTRACTS 

64 OIL**— TENTATIVE 

To 10 cc of the extract m a Babcock milk bottle, add 1 cc of HCl (l+l), then 
sufficient half saturated salt soln, previously heated to 00®, to fill the flask nearly to 
the neck Cork and let stand in HjO at CO* for about 15 min , rotate occasionally, 
and centrifugalize for 10 mm at about 800 r p m Add brine till the oil rises into the 
neck of the bottle and again centnfugaUzc (or 10 min If the separation is not satis 
factory or the liquid is not clear, cool to about 10® and centrifugalize for an addi 
tional 10 rain Multiply the reading by 2 to obtain the percentage of oil by volume 
OILS OF LEMON ORANGE, AND LIMES IN VEGETABLE AND MINERAL OILS 
I By Steam DtsUllabon^^ — Official 

65 APPARATUS 

(a) jSicam generator filled uxth HiO —An oil can holding 1 gallon mil serve the 
purpose 

(b) Dishllation fiaek — A Kjeldahl flask of about 760 cc capacity, with shortened 
neck, about 10 inches in height over all 

(c) Spray tube — A glass tube with a small perforated bulb at the end passes thru 
a rubber stopper and reaches to the bottom of the distillation flask 

(d) Bent glass tube — About 8 mm m diameter Connects distillation flask to up 
right condenser The shape of this tube allows the vapor condensing in the tube to 
return to the distillation flask 

(c) Liebig condenser — With 20-mch water jacket 

(f) Wilson receiving flask — Shaped like a Babcock test bottle with a graduated 
neck but of much larger capacitj and with a vertical glass outlet tube sealed on near 
the bottom The upper end of the outlet tube is turned down The capacitj of the 
flask is about 250 cc The neck may consist of a portion of a buret graduated from 
0-25 cc with top flared out The outlet tube is about 3 mm in diameter, and the end 
18 at such a height that when the flask is filled with HjO the meniscus m the neck 
will be between the 0 and X cc marks 

66 DETERMINATION 

Measure 100 cc of the sample in a graduated cylinder and transfer to the distilla- 
tion flask Immerse the flask in a water bath and connect with the condenser by 
means of the bent glass tube Fill the receiving flask with HjO and place under the 
condenser in such a way that the end of the condenser wall be about 0 5 inch above 
the level of the HjO in the receiving flask Place a 200 cc graduated cylinder under 
the end of the outlet tube to catch the displaced liquid Heat the water bath to boil- 
ing and pass steam thru the sample until 200 cc of liquid has been collected in the 
graduated cylinder 
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XXVI FRUITS AND FRUIT PRODUCTS 

PREPARATION OP SAMPLE— OPFICIAL 


li^nsfci ill s'lmiilcsreecuctl m ojirn pAckn^ci (i c , not m sterile condition) with 
out delay to glass stoppered containers and keep in a cool place Make the deter 
mmations of alcohol, total and aointile acids, solids, and sugars, particular!) in the 
case of fruit juices and fresh fruits, at once, ns fermentation is liable to begin \er) 
soon (Portions for the determination of sucrose and reducing sugars maj be weighed 
and kept for several dajs without fermenting if the slight crccss of neutral Pb 
acetate soln required in the determination is added ) *1 he \anous products are pre 
pared for analysis as follows 

(a) Juices — Mix thoroly lij shaking to insure uniformitj m sampling and filter 
thru muslin prcMouslj washed and dried Prepare fresh juices b> pressing the well 
pulped fruit in a jellj bag and filtering thru muslin prcviousl) washed and dried 
Express the juice of citrus fruit bj means of one of the common dcMccs for squeezing 
oranges or lemons and strain the expressed juice thru muslin pre> iousl> w ashed and 
dried 

(b) Jellies and sirups —Mix thoroly to insure uniformity in sampling 

(bj) Preparation of soln — eigh 300 g of the thorolj mixed sample into a 2 liter 
flask and dissolve in HjO, heating on a steana bath, if neccssarj Apply ns little heat 
as possible to minimize inversion of the sucrose Cool, dilute to the mark, mix thor 
oly b> shaking, and use aliquots for the various determinations If insoluble material 
18 present, mix thorolj and filter before taking the aliquots 

(c) Fresh fruits dried fruits, conned /rujts, prcscncs, jams, and mannalades — 
Pulp bj grinding in a large mortar or by passing thru a food chopper and mix thor 
olj completing the operation as quicklj as possible to avoid loss of moisture In the 
ease of dried fruits, pass the sample thru the food chopper three times, mixing thor 
ob after each grinding In the case of stone fruits remove the pits, and determine 
their proportion m a weighed sample In the case of canned fruits, an examination 
of the sirup m which the fruits are preserved is often sufficient Separate the liquor 
by draining (cf XXXV, 2) and treat as directed under (a) 

(ci) Preparation of soln — "W eigh 300 g of the w ell pulped and mixed sample into 
f J beaker, add about 800 cc of H,0, and boil 1 hour, replacing at internals 

the HjO lost by evaporation Transfer to a 2 liter volumetric flask, cool, dilute to 
\oIume, and filter With unsweetened fruit it is desirable, tho not actually neces 
sary, that sugar be added before boiling, therefore weigh 150 g of fruit add 150 g of 
sugar and 800 cc of H O and proceed as directed above 


^ ALCOHOL— OFFICIAL 

Determine alcohol m 50 g of the ongmal mateiial as directed under XXXIV, 79 
^ Moisture 

dried fruits (GENERAL)-0PFIC\L 

Spread ^10 g of the sample, prepared as directed under 1 (c), as evenly as pos 
Bible o^er the bottom of a metal dish approximately 8 5 cm m diameter and provided 
To weigh, and dry at 70« for 12 hours under a pressure not 
nhn.ii 0 1 ^ ^ During the drying admit to the oven a slow current of air, 

d,r!n: \ i concentrated H,SOi (The metal 

h must be placed m direct contact with the metal shelf of the oven ) Replace the 


264 



d«p o. oveu 

tto‘ 0 '''>* '“t the d'* Lroly, 

3irf::f-?sri'"-“‘-“'‘ 

ViolHiO.® niptetedo teST'^t''^ , t 

dty-- -^-7::,, to dtted opt- p. 

S'-t Xu: ‘ 

of hodwE ^ivca—t sol®® nMAltC'^® 

otiooeoi®' ,j.uon ^oTit- S mibMM 

totnaoteveou'® ^.EttFO rn®fj^icuh 

rlty®" ^•'“anO ptcaeort t products tbo‘ 



XXVI 


METnOOS OF AKALTSIB 


If the ash of the water soluble portion onlj is desired, evaporate to dryness 100 cc 
of the soln prepared as directed under either 1 (bi) or 1 (ci) and proceed as directed 
under XXVII, 8 

9 ALKALINITY OP TIIE ASU—OPnCIAL 

Into the Ft dish containing the nah obtained under 8 introduce a measured excess 
of 0 1 A' HCl, ivarm on a steam hath, cool, add a few drops of methyl orange indi 
cator, and titrate the excess acid with 0 1 A NaOII soln Report the result as al 
kalimtj , the number of cc of 0 1 Af acid required to neutralize the ash from 100 g of 
sample, and as alkalinity number, the number of cc of A acid required to neutralize 
1 g of ash Reserve the filtrate for the determination of S in ash 

10 SULFtlR IK ASn— OFFICIAL 

(For products containing a basic ash) 

Add 5 cc of HCl (1+2 5) to the soln remaining after the determination of alka 
Iimty of ash under 9 and evaporate to dr>ncsa Heal to 110® for 1 hour to dehjdrate 
anj SiOi Take up in 5 cc of the dilute IICl and filter, washing the filter paper well 
with hot HjO Heat the filtrate to boiling and add dropwise from a buret or pipet 
5 cc of 10% BaClj soln Rvaporato to 100 cc and let stand overnight Filter on a 
w cighed Gooch or Munroe crucible or on a 7 cm asblcss filter paper, wash with hot 
H 0 until the filtrate is free from chlorides, dry, ignite over a Bunsen burner, and 
weigh as BaSO« As the quantity of precipitate is small exercise great care and make 
the determination in duplicate Report the result as mg of S per 100 g and as per 
centage of S in ash 

TOTAL StriFUR*— TENTATIVE J" 

(For sulfured products and for samples containing little ash or an acidic ash) j 
In a casserole as large as can be placed in the electric muOle furnace availa'"" 
place 1--3 g of MgO (I g for fruit juices, 3 g for beavilj sugared products and or 
dried fruits— or an equivalent quantit> of Mg(NOi)2), 1 g of powdered sucrose the 
50 cc of HNOj Then add 5-10 g of the sample prepared as directed under I (a) hor- 
or (c) Place the same quantities of the reagents in another casserole for a btnine 
Evaporate on a steam bath to a pasty consistency Place the casserole in a col lation 
trio muffle and graduallj heat to not above dull redness until all N1O4 fumehquor 
been driven off (All organic matter will have been destroyed ) Cool, dissolv e* 

(1+2 5), and filter Adjust the acidity so that the sola contains 0 5-1 g of frfcle mt® 
heat to boiling, and add dropwise 5 cc of a 10% BaCl, soln Evaporate tojtervals 
allow to stand overnight, filter, wash, igmte, and weigh the BaSOi CorreclSlute to 
suit for the BaSO* obtained in the blank and report as mg of S per IOC g TJ^pes 
termination should be made m a room free from S fumes 

CHLORINE IN ASH 
Method I— Official* 

Method II — Tentative 
Proceed as directed under XU, 33 and 3S 

POTASSIUM— TENTATIVE 
14 

REAGENTS 

(a) Ammonium chloride soln —Dissolve 100 g of NH«CI m 500 cc of H 0, add 
^10 g of pulverized K,PtCl, and shake at intervals for 6-8 hours Allow the mix 
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